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Save 
$140! 



LFD-400 Mini-Disk System 

$459.95 

The choice of knowledgeable 680X computerists 
since 1977 • Proven clock-data separation circuitry 
and other superior design features • Reliable hard- 
sector diskette formatting • Stores up to 102 Kbytes of 
formatted data on 40 tracks • Comes complete with 
4-drive controller, drive assembly, 6800 or 6809 ROM 
disk operating system, interconnecting cable and compre- 
hensive users manual • Add-on drives cost only $399.95 
each. 

" 14 REGULAR $599.95 




Save 
$30! 



6809 MPU Upgrade Adapter 

$39.95 

Upgrades 6800 MPU cards to 6809 pro- 
cessing power • Configured for SWTP MP- 
A2 MPU card but may be used with other 
MPUs • Plug-in installation requires no trace 
cutting or soldering — easy to restore MPU to 
original configuration • Assembled and tested • In- 
cludes user instructions • 6809 ROM operating system. 
PSYMON/A2. for use with the 6809 MPU Adapter — 
$69.95. 



^245 



REGULAR $69.95 



SBC 9 Single Board Comput 

$139.95 

A computer or a fully compatible SS- 
50 bus MPU card • Interchangeable 
6802 or 6809 processor • Extendable 
1-Kbyte ROM monitor • Parallel and 
serial I/O ports — selectable, full-range bit rate 
generator tor serial I/O • Extendable addressing • 
On-card 1-Kbyte RAM • Provision for additional 
EPROM • On-card voltage regulator circuits 

REGULAR $199.95 




Save 
$60! 



The ELECTRIC WINDOW 7 



$169.95 



Memory-mapped instant display updating • 
Software-defined display formats • Expand- 
able 128-symbol character generator — 
characters are fully formed and feature true 
baseline descenders • On-card display RAM 
can be remapped • Video output can be composite 
or separate sync-video • Voltage regulation circuitry 
included on card. For an application review of the 
ELECTRIC WINDOW: see Peter Stark's comments 
on page 87 of the January 1981 issue of Kilobaud 
MICROCOMPUTING. 

REGULAR $249.95 " 16 




Save 
$80! 



Percom Price-Slashing, 

Profit-Zapping 
Fifth Anniversary Sale! 

After five years of solid accomplishments, it's time to celebrate. So we've 
slashed prices for a gigantic 5th anniversary sale. Now, for a limited time, 
you can get Percom design and Percom quality at enormous savings. But 
don't wait. Sale ends April 30th and quantities are limited to stock on hand. 



Save $100.00 on fully assembled, tested and 
burned-in RAM cards! Hurry, regular prices In 
effect after April 30th. 

These RAM cards feature 1-Mbyte extended addressing; buffered 
data, address and control lines; and, on-card voltage regulation. 
Cards are fully tested and burned-in. User manuals include 6800 & 
6809 diagnostic memory test programs. 

M24SS 24-Kbyte STATIC RAM CARD 



available in 8- and 16-Kbyte versions at regular prices. 8-Kbyte RAM expansion 
kit includes extra RAM chip, plus sockets and other parts. Kit price is $139.95 • 
Uses 2114L RAM chip. 
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Save 
$100! 



$399.95 REGULAR $499.95 



Memory is organized as three independent 8- 
Kbyte blocks. Each block may be located at any 
8-Kbyte boundary of a 64-Kbyte address space • Also 




M48DSS 16-Kbyte DYNAMIC RAM CARD 

$399.95 REGULAR $499.95 



Save 
$100! 



Expandable to 48 Kbytes • Memory is organized as three 

independent 16-Kbyte blocks. Each block may be 

located in any of the four 16-Kbyte zones of a 64-Kbyte address space • 

Special "map-out" strapping can be used to depose any 8-Kbyte block 

from upper 32-Kbyte memory • Uses type 4116 RAM chips • 16-Kbyte 

RAM expansion kit includes extra RAM chip, plus sockets and other parts. 

Kit price is $99.95. 
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Watch for the COLOflAMA-50 1 ! 

This soon-to-be-announced color VDG card for the SS-50 bus features 
eleven colorful display formats in 2 to 8 colors, plus 2-color alpha- 
numerics; full graphic resolutions from 64X64 pixels to 256X192 
pixels; memory-mapped instant display control; low-cost modulator 
option for TV interface; 1-Mbyte extended addressing; cassette I O 
option; and. operating software. Introductory price is only $219.95. 



PEFBOM 



PERCOM DATA COMPANY. INC 

?11 N KIRBY GARLAND TEXAS 75042 
(214)272 3421 



PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
PRICES DO NOT INCLUDE SHIPPING AND HANDLING 



Nobody supports the SS-50 bus like Percom 

Our field-proven software for 680X computers includes monitors, 
operating systems, drivers, editors, assemblers, debuggers and high- 
level languages like Super BASIC — our popular extended disk BASIC 
interpreter. 

Some of the other hardware products available include versatile proto- 
typing cards in both 30- and 50-pin versions, extendable 50-pin 
motherboards and 30-pin I/O card motherboards. Function cards, 
prototyping cards and motherboards are optionally available with gold- 
plated bus connectors. Also, most function cards are available in 86- 
pin, EXORciser bus compatible versions. 

Quality Percom products are available at Percom dealers nation- 
wide. Call toll-free, 1800-527-1592, for the address off 
your nearest dealer, or to order direct from Percom. 



COLORAMA 50. ELECTRIC WINDOW. LFD 400. PSYMON and SBC 9 are trademarks of Percom Data Company. Inc 



EXORciser is a trademark of Motorola Corporation 



Most small system users think all micro- 
computers are created equal. And they're 
right. If you want performance, convenience, 
styling, high technology and reliability (and 
who doesn't?) your micro usually has a price 
tag that looks more like a mini. It seems big 
performance always means big bucks. But 
I not so with the SuperBrain! 

Standard SuperBrain features include: twin 
I double-density 5 1 / 4 " drives which boast nearly 
350,000 bytes of disk storage - expandable 
to 10 megabytes. A full 64K of dynamic 
[RAM. A CP/M* Disk Operating System to 
insure compatibility to literally hundreds of 
application packages presently available. And, 
a 12" non-glare, 24 line by 80 column screen. 



You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver is about the only service tool 
you'll ever need. And with the money you'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 



Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you'll probably never outgrow it. 

Call or mite us today for a complimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per- 
formance without having to spend big bucks. 
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This month: 

You can always tell when a fledgling in- 
dustry has finally made the big time: the 
Federal Government finds a way to regu- 
late it. Sure enough, it's happened to the 
microcomputer industry in the form of reg- 
ulations governing radio frequency inter- 
ference (RFI). 

In this month's cover story ("FCC Takes 
Aim Against RFI Polluters"), we examine 
the Federal Communications Commis- 
sion's rules on computer- generated RFI, 
delve into the history of the RFI controver- 
sy and explore the ramifications of the new 
regulations on both manufacturers and us- 
ers. There are many questions to be con- 
sidered. 

Why, for instance, are the RFI regula- 
tions for microcomputers many times 
more stringent than for minicomputers 
and mainframes? Why are some major 
firms meeting the RFI regulations with 
ease, while others struggle to meet already 
extended deadlines? And what about the 
smaller firms making peripherals and ac- 
cessories? Can they cope with the FCC's 
costly RFI certification mandate? 

It may be tempting to believe that we, as 
microcomputer users, need not concern 
ourselves with the problems of manufac- 
turers. Unfortunately, things are more 
complicated than that. We may find that as 
a result of the RFI rules, our micros will be- 
come more costly and less flexible than in 
the past. But judge for yourself; the story 
begins on page 30. 

— The Editors 

Next month: 

Kilobaud Microcomputing will explore 
the world of word processing in next 
month's issue. You'll examine the many 
software systems available to turn your 
computer into an efficient word processing 
machine and discover new applications as 
some of our readers share their word pro- 
cessing experiences. 

This month's cover: 

Illustration by Richard Cusick. 

Kilobaud Microcomputing (ISSN 0192-4575) is published 
monthly by Wayne Green, Inc., 80 Pine St., Peterborough 
NH 03458. Subscription rates in U.S. are $25 tor one year 
and $53 for three years. In Canada: $27 for one year only, 
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—$62 for one year only, U.S. funds. Canadian Distributor: 
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Markstr. 3, D-7778 Markdorf, W. Germany. South African 
Distributor: KB Microcomputing, PO Box 782815, Sand- 
ton, South Africa 2146. Australian Distributor: Electronic 
Concepts, Attention: Rudi Hoess, 55 Clarence Street, 
Sidney 2000, Australia. Second-class postage paid at Pe- 
terborough NH 03458 and at additional mailing offices. 
Phone: 603-924-3873. Entire contents copyright 1981 by 
Wayne Green, Inc. No part of this publication may be re- 
printed or otherwise reproduced without written permis- 
sion from the publisher. 



Microcomputing, April 1981 5 



PUBLISHER'S REMARKS 

Short-lived 
Computer Games 



By Wayne Green 



Ballyhoo 

Having just returned from another vis- 
it to the biannual madhouse known as 
CES (Consumer Electronics Show) in Las 
Vegas, I thought you might like to know 
what you missed: not much. 

I thought the single outstanding event 
was the showing of the new television set 
by Panasonic. The darned thing is about 
the size of a pocket calculator, complete 
with an LCD screen about two by three 
inches. The picture wasn't very good, but 
it was there. It could probably be used as 
a screen for a pocket computer. 

Other than that, microcomputer en- 
thusiasts were hard put to experience 
much joy. Commodore showed their new 
color system, the VIC-20, which was in- 
deed impressive and may have Radio 
Shack going back to the lab to increase 
the performance of their color system. 
But I got the impression that Commodore 
was thinking largely in terms of games, 
though giving some lip service to busi- 
ness applications. 

Atari was there — complete with a very 
nice buffet— to express their hopes for the 
future. Again it was games and more 
games, with a mention of business. The 
Bally exhibit was almost totally game- 
ridden, as was the Mattel exhibit— identi- 
cal to their showing in Chicago at the 
summer CES. I can understand the 
thinking which is involved here. Both 
Atari and Bally have come from the ar- 
cade-games business and are used to 
people plunking down substantial sums 
of money to play computerized arcade 
games. But I am wondering just how long 
this enthusiasm will continue. 

While I admit that I can't hold myself 
up as a typical games person, I enjoy 
playing games in an arcade as much as 
the next guy; I flick in the quarters and 
jump around yelling as loud as anyone. 
But then when I get the same game set up 
at home, the thrill goes out of it in a mat- 
ter of a couple of days. Perhaps having 
the game at home is like sex in marriage, 
which seldom has the excitement of the 
pre-marital chase. 
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The fact is that I am far more, not less, 
into games than most people. I will drop 
everything when New York magazine ar- 
rives so I can tackle their damned cross- 
word puzzle. I love cryptograms and use 
my Casio wrist watch to time my solu- 
tions. I enjoy the Master-Mind-type of 
puzzles and time my solutions to those, 
too. All my life I've enjoyed card games, 
and I'm very good at them. I have yet to 
find anyone who can beat me at Crib- 
bage. 

One of the things that makes me diffi- 
cult to beat — besides a developed sense of 
conniving fiendishness needed to win by 
wits— is my consistent luck. This luck 
holds true not only in games, but in life 
too. Oh, I've had some heavy traumas, 
but each of them came from putting my 
trust in people, not in having bad luck. I 
would be hard put to attribute any seri- 
ous problems to luck, or lack of it. 

I developed this interest in games early 
in life because my whole family was 
game oriented, and most evenings were 
spent in playing card and board games. 
Still, with all this gamey background, I 
find that computer games bore the hell 
out of me in a few hours, no matter how 
much fun they are at first. 

There is no shortage of remarks in the 
papers about the short life of the early 
television games when brought into the 
home, and we've found the same thing 
with our computerized games. We seem 
to get much of our enjoyment of games 
from their novelty, from being out in pub- 
lic and perhaps even from paying for 
them. 

When I first became interested in com- 
puters, I was dying to have a real chance 
to have at Hammurabi and Star Trek. 
Hammurabi lasted about two days, and 
Star Trek perhaps four, before I became 
bored. I've never played either of them 
since. They are as important to me as the 
paddles, which are gathering dust under 
the TV set, and the mock rifle for shoot- 
ing TV targets. I had fun with those for 
maybe a week before putting them up 
permanently. 

Is there any reason why even the great 




games now available on the Bally, Mattel 
and Atari computers are going to last 
more than a few days before boredom 
sets in? And what comes next? Is it pos- 
sible that this boredom with these incred- 
ibly expensive toys won't be considered 
news by newspapers and magazines, in 
turn scuttling sales for the game purvey- 
ors? I'd be surprised if The Wall Street 
Journal hasn't already lined up its sights 
on this fat target. And you know that 
Money and a few other magazines will be 
hitting hard. Fortune, where are you? 

Has anyone seen a study showing that 
these expensive computer games last 
any longer with users than the old home 
pong games? Playing stickman baseball 
or soccer is not the same as watching a 
game on TV, and I predict that unless the 
game people start reviewing their situa- 
tion, we may be heading for another 
round of disasters. We've watched the 
mighty fall by misreading the market, 
and have seen Mits, Imsai, Processor 
Tech, The Digital Group, etc., go down 
the tubes. 

Is there any way for all of these game- 
oriented firms to start hedging their bets? 
I realize that it is difficult for the entire 
top management of firms that have made 
millions on arcade games to even mo- 
mentarily consider the possibility that 
home computer games will not be as last- 
ingly popular as arcades, but this may be 
a thought which has to be thought. 

What can they do? One of the best bets 
is to sit down and talk with some industry 
consultants— people who are not brain- 
washed by arcade successes, but who 
have some perspective on the microcom- 
puter industry, where it started, where it 
traveled getting to where it is now and 
where it may be going. Then the trick is 
to evaluate the hardware available and 
see what, if anything, can be done to start 
hedging bets, if this seems prudent. 

Yes, there is going to be a big business 
market, but can the Bally computer 
adapt to it? And, yes, there is going to be 
a huge educational market, which may 
also be difficult to cope with. And eventu- 
ally there is going to be some kind of a 
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26111 Brush Avenue, Euclid Ohio 44132 

CALL TOLL FREE 1-800-321-3552 TO ORDER 

IN OHIO, call (216) 289-7500 (COLLECT) 



FILE BOX 

DISKETTE STORAGE SYSTEM 




$29.95 



95 

for 5 l /4 M disks 
. for 8" disks 



MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor- 
ing 50 to 60 diskettes, this durable, smoke- 
colored acrylic unit provides easy access 
through the use of index dividers and ad- 
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry- 
ing handle. 



MICRO PA RA PHERNA LI A 

DISKETTES (box of ten) 

5W PLAIN JANE™ $21.95 

5V4 M DATALIFE™ MD 525-01 . . $26.95 
8" DATALIFE™ FD34-1000 .... $33.95 
8" DATALIFE™ FD34-8000 .... $43.95 

NEWDOS by APPARAT 

NEWDOS/80 •SPECIAL $129.95 

NEWDOS + to 

NEWDOS/80 UPGRADE CALL 

NEWDOS + with ALL UTILITIES 

35-track $69.95 

40-track $79.95 

BOOKS 

TRS-80™ DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFT™ BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .... $ 7.95 



'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVER™ rein- 
forcing hub ring kit. 7-mil mylar rings in- 
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 5 1 /4 M diskettes . $10.95 
REFILLS (50 Hub Rings) $ 5.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 



CLEANING KIT for W drives 



$24.95 



PLASTIC LIBRARY CASES 

(not shown) 
An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac- 
cess. 

5 Winch diskette case $3.50 

8-inch diskette case $3.95 



Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec- 
tor of 35- or 40-track disk drives. Tests motor 
speed, head positioning, controller functions, 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read, refresh, executability and exclusivity 
of all address locations. Includes both 
diagnostics and complete instruction manual. 

SYSTEM DIAGNOSTICS $19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35-, 40-, 77-, or 80- 
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 

SYSTEM DIAGNOSTICS-V3. . $24.95 



Single Sided, Soft-Sectored 5y4-inchT 
(for TRS-80™) Mini-floppy 

DISKETTES 



$21 



box of 10 



These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 



PLAIN JANE ™ 

DISKETTES 

The Beautiful Floppy 

with the Magnetic Personality 

Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box ... no fan- 
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 

PLAIN JANE™ Diskettes $21.95 

lOboxesof 10 (eachbox)$21.50 

VERBATIMS PREMIUM DISKETTES AT 



TM 



AFFORDABLE PRICES 

DATALIFE 

Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. 
Buy the best . . buy DATALIFE™ 

VERBATIM DATALIFE™ DISKETTES 

5y4-inch (box of 10) 

MD525-01 $26.95 

lOboxesof 10 (each box)$25.95 

8-inch FLOPPIES 

Single-Density, FD34-1000 . . $33.95 
Double-Density, FD34-8000 . $43.95 



CALL FOR INFORMATION ON 
OTHER PRODUCTS ^iei 



TRS-80 is a trademark of the 
Radio Shack Division of Tandy 

Corporation. DATALIFE is a 

trademark of VERBATIM. PLAIN 

JANE. AIDS I. AIDS III. CALCS III. 

CALCS IV. MERGE III are 

trademarks of MTC. 
1981 by Metatechnologies 
Corporation, Inc. 



MOST ORDERS 

SHIPPED WITHIN 

ONE BUSINESS DAY 

Products damaged in 
transit will be exchanged. 



PRICES IN EFFECT 

April 1, 1981 THRU 

April 30, 1981, 

Prices, Specificiations, 

and Offerings subject to 

change without notice. 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• CO D 8104 



• Add $3.00 for shipping 
& handling 

• $3.00 EXTRA for COD. 
•Ohio residents add 6 ! /2% 

sales tax. 



home market, but how soon, and what 
will it really be like? And then, are the 
Mattel and APF aimed right for it? I think 
I have some good answers to the above 
questions, as do a lot of other chaps I 
know. But I'm not going to give them 
away for $2.95, and neither is anyone 
else. 

The Apple people, not having the ar- 
cade background, perceived the dangers 
of depending on games for an extended 
success and have been working towards 
getting into the business market with 
their system. The Apple II was almost en- 
tirely a game machine, so the attempts at 
billing it as a business system didn't ring 
very true, despite the nice ads to the con- 
trary. The color was part of the problem. 
Business computers are black and white 
(or green), not in full color. I don't think 
anyone at Apple thought of this, so when 
business applications were promoted 
they, too, were in color, and this made it 
difficult for businessmen to take them 
seriously. 

There certainly are uses for color in 
business programs, but I suggest that the 
shrewd programmer remember the black- 
and-white syndrome and use that except 
where color is really called for. Color can 
be used to emphasize something, such as 
an account that is past due. It can indi- 
cate the status of an inventory item for 
quick spotting by the operator. It can also 
indicate a changed item or new part 
number. 

I predict that there is enough need for 
color so that all business systems will 
eventually have to have it. From that 
viewpoint the change in chip by Radio 
Shack for their color system is indeed un- 
fortunate for them. This means that the 
wealth of programs written for the 
TRS-80 are going to be difficult to convert 
for use on their color system. The faster- 
acting machine-language programs are 
going to have to be rewritten, virtually 
from scratch. I don't think Radio Shack 
saw anything but the need for a game 
system to compete with Bally, Mattel, 
Atari, Commodore, etc., so they may 
have not given much consideration to the 
longer-term needs of the new system. 



Blitz Schools 

Althought it has been almost 40 years 
since I entered college, the trauma is still 
very much alive in my memory. In those 
days— just after the depression of the 30s 
— it was a completely accepted dogma 
that anyone who could afford to went to 
college. In retrospect, I managed to al- 
most totally waste four years of my life. 

My high school tried very hard to be 
helpful. They brought in professionals to 
administer aptitude tests to make sure 
that their graduates were heading toward 
a career which was best suited to them. 

The high school I attended was 
Erasmus Hall in Brooklyn. It was a large. 
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but fine school at the time. I was dis- 
mayed to see a TV program about it the 
other evening and find that it is now con- 
sidered the most dangerous school in 
New York. What a change! We had about 
10,000 students and an after-school 
bunch of activities which made it superb. 
The school had over 100 different clubs 
for us to join, each meeting after school. 
Each student was given a voice test 
when entering the school, and the top 
100 voices were permitted to join the 
choral club. Meetings (rehearsals) were 
during the second period daily, so the 
group was an extraordinary choral 
group. The club gave concerts all around 
New York and was justly famous. Having 
started singing with a nearby church as a 
boy soprano, my voice had developed in- 
to a good baritone and I got to join this se- 
lect group. 

In addition to that I also was a member 
of the Savoyards, a group which met one 
day a week to practice Gilbert & Sullivan 
operettas. We put on The Mikado before 
the assembly— a frightening experience 
with over 7,000 in the audience. As an 
amateur radio enthusiast, I also joined 
the school's radio club and helped to op- 
erate and work on their ham station, 
W2ANU. It was one of the longest-lived 
ham clubs in the country at the time. 
Then there was the camera club, the 
book club, the music appreciation club, 
etc. I was a real joiner. As the current 
president of the Peterborough Chamber 
of Commerce, I guess I still am. 

What a shame that Erasmus had to go 
from one of the most beautiful and won- 
derful of schools to an armed camp, with 
police needed in all of the halls to prevent 
mayhem, extortion and drugs. Pity. 

My high school aptitude tests showed 
that I had an enormous mechanical tal- 
ent. This, coupled with my ham license, 
indicated that I should be going to a tech- 
nical college. Having been born in New 
Hampshire, I had intended on going to 
Dartmouth and perhaps getting a law de- 
gree. But, since my grandfather had be- 
come a millionaire in the 20s as an inven- 
tor (but subsequently lost everything in 



the stock market crash in 1929), the re- 
sults of the tests did not surprise me. I ex- 
pected heredity to count for something. 

I looked over the technical schools and 
picked the one that seemed to offer the 
most. It dated back to 1824 and had an 
excellent reputation. It was awful. 

I found myself taking a series of 
courses which required sheer memoriza- 
tion and no practical application of con- 
cepts. This method of study results in a 
quick loss of concepts learned, without 
some practical use to reinforce the con- 
cepts. Everyone else at the school was in 
the same position— able to remember lit- 
tle of any course already passed. In many 
courses, I would have to read the book at 
night and face a daily quiz on what I'd 
read. By the time I'd passed the course, 
all I had left to show for the effort was the 
grade. 

When I was halfway through college, 
the Japanese made the mistake of screw- 
ing around with Pearl Harbor. I found 
that it was not going to be a simple matter 
to stay in school. The draft was getting 
hotter, and I really didn't want to learn 
about trench warfare. I made contact 
with a naval commander who was run- 
ning a research lab in Anacostia, across 
the river from Washington. He was inter- 
ested in my ham background and want- 
ed me to join the Navy so I could get into 
his lab. That sounded OK to me, and cer- 
tainly better than the pot luck the Army 
had to offer, so I joined the Navy the day 
before I was to be inducted into the Army. 
That was a close call, and one of the bet- 
ter moves I've made in my life. 

Before working in the lab, I had to get 
some background in radar, so I was given 
a third-class radio technician rating and 
sent to the Bliss Electrical School in Ta- 
coma Park, on the outskirts of Washing- 
ton. This was a three-month intro to elec- 
tricity and radio. I graduated second in 
my class as a result of my ham back- 
ground. 

The next step was a six-month course 
in radio and radar at the Radio Materiel 
School at Treasure Island in San Francis- 
co. This was a superb school, and I learned 
more about electronics in the six months 
than my college managed to teach in four 
years. They had practical courses in 
theory, followed by lab experience to 
make sure the theory sunk in and was 
practical. Every instructor was a ham, 
and I quickly went from just having a 
hazy concept of electronics to being able 
to work with anything electronic with full 
confidence. Just hand me a schematic 
and let me at it. 

At the end of the school I had to make a 
tough decision. Should I follow my origi- 
nal plans and go to the lab in Anacostia or 
should I go to sea? Going to sea had sever- 
al benefits for me. If I picked the right sort 
of ship I would be in charge of the elec- 
tronic equipment and not have a daily ra- 
tion of orders to follow. I do not do well 
when ordered, preferring to be asked— a 
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system which had not yet been discov- 
ered by the armed forces. One of the rea- 
sons I became an entrepreneur was that I 
work much better when I am the boss. 
The Navy had two spots which looked the 
right size for me — destroyers and subma- 
rines. With the food and pay being better 
on subs, I went that route, being a lover of 
good food and good pay. 

The Navy responded to my request for 
submarine duty by asking if I preferred 
Atlantic or Pacific duty. Since my folks 
lived on the east coast, I opted for the At- 
lantic, and quickly found myself on a 
heavy cruiser (the Baltimore) heading for 
Hawaii. Not long after that I found myself 
in charge of the electronic equipment on 
a submarine. In retrospect, I think that I 
probably couldn't have found anything 
which I would have liked better. 

I spent most of the rest of the war help- 
ing to sink Japanese ships (we ran up a 
very nice score). My sub, the USS Drum, 
SS-228, is now on display at Mobile, next 
to the Alabama, where our crew gets to- 
gether every year for a reunion. 

Once the war was polished off I went 
back to college for more memorization. 
This was a particularly bitter pill because 
I'd been through the Navy school and 
knew how good a school really could be. 
This whole thing has festered with me 
over the years, and it came to a head 
when I began dickering with the presi- 
dents of three nearby colleges about the 
introduction of microcomputer courses. 
Much to my surprise, I found that these 
college presidents all agreed with me that 
memorization is a waste of time. 

As I talked with these people, an idea 
began to develop. What about setting up 
a college of my own which would concen- 
trate on graduating computerists in a rel- 
atively short time? Perhaps an 18-month 
cram course similar to the one I'd had in 
the Navy. Students would work ten to 
twelve hours a day, six days a week, with 
no vacations, no dances, no soccer teams 
and no beer busts. 

The computer industry is desperate for 
trained people, as a look at the want ads 
in the papers will confirm. The Boston 
Globe has virtually a whole section de- 
voted to ads for computer people to help 
the myriad of firms around Route 128 ex- 
pand. Wang has set up its own college 
course to help train people. 

By working hard, we could teach the 
fundamentals of computer hardware, the 
elements of several languages and con- 
centrate on BASIC and machine lan- 
guage for micros. To round out the edu- 
cation, I would add courses in business 
such as business law, contracts, person- 
nel selection and management, advertis- 
ing, sales, marketing, credit, bookkeep- 
ing and accounting. 

By having the classes followed by lab 
work— and then by taking on much of the 
work now being done by the Instant Soft- 
ware people — each student would get a 
good deal of practical business experi- 



ence as well as theory. Each graduate 
would also have a much better resume to 
offer right out of school by virtue of this 
practical experience. 

The students would be encouraged to 
write specialized programs, which would 
then be produced and sold by other stu- 
dents, with royalties to the authors. This 
income would help pay for the schooling. 

The hardware lab would not only teach 
how to repair all of the micro systems, 
how to interface anything to anything 
and how to adjust disks and printers, but 
would also teach the design of hardware 
for production by the industry, on a roy- 
alty basis. 

The idea seems practical, lacking only 
the management and a campus with 
buildings. We're working on that aspect 
of it now, and the prospects seem bright. 



How to Become an Expert 

One of the best ways to become known 
in the microcomputer field, and thus 
share in the juicy consulting fees which 
are available, is to establish yourself via 
articles published in Microcomputing. It 
may not exactly be a "publish or perish" 
situation, but it is a "publish or have to 
work" field. 

What should you write about? For 
starters, why not tackle that aspect of the 
field which you know best? You'll not on- 
ly attract more interested readers, but 
you'll also be on safer ground and save 
yourself from a lot of embarrassment. 
Keep in mind that the two major areas for 
expected development of micro sales lie 
in the business and educational uses of 
the systems. Thus, if you have some ex- 
perience with micros in either of those 
applications, you may have the makings 
of an article, or several articles. 

There is so much to be written that it is 
difficult to set up any restrictions. Busi- 
nessmen are in desperate need of infor- 
mation about what systems, using what 
software, can solve their problems, cut 
their costs, increase their efficiency or 
enable them to provide more and faster 
service. Educators want to know about 
the uses of micros in the classrooms, 
their uses for CAI, the development of 
student programming, etc. If you've been 
involved in a project where micros have 
been brought into a school, there are a lot 
of people who are interested to learn 
about your problems and the end results, 
if any. 

On the more technical end, there is a 
need for articles aimed at newcomers to 
computing which explain the various 
types of printers, the many disk systems, 
the pros and cons of each and how they 
can be used. Cassette systems should be 
covered thoroughly, probably in a series. 
Modems, music accessories, reviews of 
your experiences with new commercial 
products that might be useful to others— 
the list is endless. □ 
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PET-POURRI 



VIC-20 

Debuts 



By Robert W. Baker 



PET/CBM-Compatible 

Low-Cost 
Color Computer 



Commodore's Low-Cost 
Color Computer 

The VIC-20 (video interface chip) was 
finally unveiled on January 18 at the 
Consumer Electronics Show in Las 
Vegas. It was first demonstrated and re- 
leased in Japan, where over 1000 orders 
were taken in the first day of sales. Previ- 
ously, there were many conflicting ru- 
mors concerning the keyboard size, sys- 
tem features and whether or not the unit 
would be compatible with the current 
PET/CBM models. Well, good news. 

The $299 VIC-20 features a full-sized 
typewriter keyboard and standard PET 
BASIC with the familiar screen-editing 
capabilities. The keyboard even includes 
eight programmable function keys that 
can be assigned any BASIC command or 
instruction set under program control. 

System peripherals include a low- 
priced tape cassette unit, single floppy- 
disk drive, printer and a broad range of 
other add-on accessories to custom-tailor 
the system. I should point out that there 
is normally no IEEE interface without an 
added IEEE interface module. The pe- 
ripherals normally connect through a 
special serial interface to the VIC-20 



(similar to the way Atari interfaces its 
peripherals), so there will be disks and 
printers that contain the new interface. 
You can, however, use an existing PET/ 
CBM cassette tape unit with the VIC-20, 
or you can use a new lower-cost unit. 

The entry-level 5K RAM can be ex- 
panded by the use of various RAM (8 or 
16K) and/or ROM cartridges to a maxi- 
mum of 32K. The total add-on memory of 
any type cannot exceed 27K. Additional 
special features include an RS-232-C se- 
rial interface, joysticks, paddle control- 
lers, light pen, sound and color graphics. 

The screen display is normally format- 
ted as a 506-character display, with 23 
lines of 22 characters. Graphics resolu- 
tion is 176 by 176, or 30,976 pixels. Color 
is selectable for characters, the screen 
background and border by simple BASIC 
POKE commands. There are 16 screen 
colors and eight border colors to choose 
from in any combination. 

Special application programs and 
games will be available on plug-in ROM 
form, as well as on tape and disk. Some of 
these programs will be designed by Com- 
modore programmers, but the majority 
will come from outside software develop- 
ers. Commodore is actively seeking good 





The Commodore VIC-20 color computer connects to any television set and comes 
complete with 5K memory (expandable to 32K), sound, graphics and full-size type- 
writer keyboard. 



software for the new VIC and has several 
methods of paying for any software that 
is used. 

Would-be software developers can de- 
velop software on the PET/CBM and 
"down load" to the VIC as long as certain 
program restrictions are observed. Obvi- 
ously, no ROM-dependent programs will 
work, and you should keep in mind the 
difference in screen size. Commodore 
will be offering a software development 
kit that will include necessary hardware 
and documentation for the development 
of VIC software in ROM cartridges. I'll 
keep you posted on any new develop- 
ments. 



More News from Commodore 

In light of the tragic fire at the MGM 
Grand Hotel in Las Vegas during the 
Comdex 80 Exposition, Commodore has 
announced the availability of a disaster/ 
emergency plan computer application 
program. This program will be released 
to all Commodore dealers. Documenta- 
tion on Commodore's experiences dur- 
ing their assistance at the Las Vegas fire 
will also be included. Hopefully, Commo- 
dore dealers can then assist all local di- 
saster relief organizations within their 
area in the event of any future disasters. 

Commodore recently announced a 
new game package titled Galaxy One, 
which is available on diskette for $49.95. 
The package includes 24 programs; 
some previously sold on tape for $8 or 
more per program. Most of the games are 
excellent programs with good graphics. 
Certainly a good bargain for any serious 
game player. Here's a list of the games 
that are included: 



Lunar Landing 
Jumbo Jet Lander 
Concord Lander 
Glider 
Spaceflght 
Galaxy Games 



Awari 
Wumpus 
Othello 
Super 9x9 
3D Tic-Tac-Toe 
Backgammon 



Robert W. Baker. 15 Windsor Drive, 
Atco, N J 08004. 
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With the Storwrlter™ Doisy 
Wheel 25 cps printer from C. Itoh . 

A business letter, written on a 45 cps 
word-processing printer, might take 
about two minutes to print. 

With the Starwriter, it might take 
closer to three. 

The typical 45 cps printer retails for 
about $3, 000. 

But the Starwriter 25 retails for about 
$1,895— thus saving you about $1,000. 

And therein lies the biggest difference 
between the Starwriter 25 and the more 
expensive, daisy wheel printers. 

The Starwriter 25 comes complete 
and ready-to-use, requiring no changes 
in hardware or software. It uses indus- 
try-standard ribbon cartridges, and it's 
"plug-in" compatible to interface with a 



wide variety of systems, to help lower 
system-integration costs. 

Using a 96-character wheel, it 
produces excellent letter-quality print- 
ing on three sharp copies with up to 163 
columns, and offers the most precise 
character-placement available, for out- 
standing print performance. 

C. Itoh's warranty; 

3 months on parts and labor, sup- 
ported by one of the best service organi- 
zations in the industry. 





iii 



OFF 



Leading Edge Products, Inc., 
225 Turnpike Street, 
Canton, Massachusetts 02021 

Dear Leading Edge: 

I'd like to know more about the Starwriter, and 
how spending a minute can save me a grand. 
Please send me the name of my nearest dealer. 



Name. 
Title. 



Company. 

Street 

State 



_Zip. 



Phone: Area Code 
Number 



LEADING 
EDGE. 



Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Dealers: For immediate delivery from the Leading Edge Inventory Bank™ call toll free 1-800-343-6833 

In Massachusetts, call collect (617) 828-8150. Telex 951-624 



»* Reader Service — see page 210 
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Space Trek 

Polaris 

Reverse 

Rotate 

Crypto 

Life 



Draw Poker 
Blackjack 
Formula 1 
Wrap Trap 
Off the Wall 
Target Pong 



In January Jack Tramiel was appoint- 
ed Vice Chairman of the Board and Chief 
Executive Officer for Commodore Inter- 
national Limited. His prior position of 
President and Chief Operating Officer 
has been filled by James Finke, formerly 
Data General Corporation's Vice Presi- 
dent and General Manager-Europe. 
This is the latest in a series of major or- 
ganizational changes in recent months, 
as Commodore tries to gain a better posi- 
tion in the American market. 



Supersort 

Programma International (2908 N. 
Naomi St., Burbank, CA 91504) is now 
distributing a machine-language sort 
program for the PET that was written by 
Jim Strasma. It's a general-purpose sort 
utility that takes up less than 1200 bytes 
at the top of memory. The program 
works with all current PET BASICs and 
adjusts to any memory size as it loads. It 
will not destroy other programs (like DOS 
4.0) that have been loaded into high 
memory. To give you some idea of its 
speed, Supersort can sort an array of 
3000 integers in less than 30 seconds. 
Try that in BASIC! 

You can sort any BASIC string or inte- 
ger array in ascending or descending or- 
der. Arrays can be one- or two-dimen- 
sional, and sorts can be specified on any 
desired field in the second dimension. 
Additionally, you can subsort other fields 
when a match is found in the prime sort 
field. The subsort fields do not have to be 
in any special order. The fields them- 
selves can be random in length, and no 
special delimiters are needed. Other op- 
tions allow sorting by bit mapping, with 
eight categories per byte. You can even 
limit sorts to a part of an array if neces- 
sary. 

The options are set with simple POKE 
statements prior to calling Supersort via 
an appropriate SYS command. Conve- 
nient default settings are provided for 
each option. The command area used to 
pass parameters to Supersort consists of 
13 bytes in the second cassette buffer, 
starting at decimal location 887. This 
area avoids parts of the buffer used by 
BASIC 4.0 and DOS 2.1. The command 
locations are used to indicate the array 
name, the sort field number, ascending 
or descending sorts, subsort on matches, 
bit matching and the matching pattern 
and/or limited sorts. 

During the sort operation, the 44 loca- 
tions after 886 in the second cassette buf- 
fer and the first 44 locations in page zero 
are exchanged. At the end of the sort, 
they are restored again. This speeds the 
sort by allowing shorter machine-lan- 
guage commands using the special zero- 




Commodore's newly appointed vice 
chairman of the board and chief exe- 
cutive officer, Jack Tramiel. 

page addressing modes of the 6502 mi- 
croprocessor. It also protects BASIC from 
the sort and vice versa. 

Sorting only part of an array can really 
speed things up drastically. Typically 
you dimension a large array, since arrays 
cannot be redimensioned without losing 
data. However, much of the array is usu- 
ally empty or unused. You can tell Super- 
sort where the real data ends and save up 
to 90 percent of the usual sort time. 

With partially filled integer arrays it is 
essential to use this option because emp- 
ty integer arrays are filled with zeros. If 
sorted, the null entries will be placed 
among the valid zero elements destroy- 
ing the array validity. In string arrays, 
the elements of the array are initialized 
as null strings. Supersort puts null string 
elements at the top of the sorted array, ef- 
fectively keeping unused elements away 
from user data. 

The bit matching option takes a little 
time to understand if you're not used to 
machine-language programming. It log- 
ically ANDs a specified byte within the 
key field with a selected pattern, which 
can be any single byte value except zero 
(1 to 255). If a simple pattern is used 
many elements can match it. Subsorting 
can then be used to distinguish these 
from one another. The primary use of bit 
matching is to find all data elements that 
have something in common. You typical- 
ly define several single-bit flags to identi- 
fy various global categories or classifica- 
tions. The bit matching can then be used 
to find all elements of a particular class or 
a particular combination of classes. 

When errors occur within Supersort. 
the program sets the normal BASIC sta- 
tus variable (ST) to indicate the detected 
error. Thus, you can test the value re- 
turned in ST to determine if a sort has 
been accomplished successfully. After an 
error is indicated, the Supersort com- 
mand locations in the second cassette 
buffer are not erased or changed. This al- 
lows you to inspect them from the PET 
monitor, or by peeking from BASIC, to 
determine the problem. All command lo- 
cations are normally set to zero after a 



successful sort. If you should cause an er- 
ror condition that the program doesn't 
detect or protect against, the STOP key is 
still enabled allowing you to terminate 
execution. 

With all the experimenting I've done 
with this program, I found it to be an ex- 
cellent utility and apparently "bullet- 
proof." I did not encounter any unexpect- 
ed or unexplainable situations. Complete 
documentation, along with a very en- 
lightening demo program, is provided. 
The program is a worthwhile investment 
if you do any kind of data manipulations. 
Why reinvent the wheel, when you have 
this handy sort program? You can obtain 
a source listing from Jim Strasma (120 
West King St., Decatur, IL 62521) for an 
extra $10 once you've purchased a copy 
of Supersort. 



Massage and Recover 

Last month I reviewed several utility 
programs from California Software Asso- 
ciates, PO Box 969, Laguna Beach, CA 
92652, but only mentioned their Mas- 
sage and Recover programs. At that time 
I was not able to load the sample copies 
due to a bad diskette. I received a replace- 
ment disk just after the last column went 
to print, so I thought I would give more 
information on these interesting and use- 
ful utilities now that I've been able to try 
them. You may want to refer to the disk 
format information that appeared in the 
September 1980 PET-pourri column. 

Massage is a disk utility program for 
the 2000 series PET/CBM systems and 
disk drives (with the old DOS 1.0 ROMs) 
written in BASIC. The program can dis- 
play and edit any diskette block, display 
and trace sequential or user files, trace 
block chaining, map the diskette BAM or 
rename the diskette. When the program 
is run, a simple menu lets you select the 
desired function by a single key-letter. 

Before giving more information on 
each function, I should warn that Mas- 
sage must be used with extreme caution 
since it allows arbitrary editing of a disk- 
ette without safeguards to protect DOS 
formatting. Edits to the block link point- 
ers, the diskette BAM or the diskette di- 
rectory could destroy an existing file if 
not made correctly. The authors suggest 
that you get used to the program on a 
scratch disk before trying it on any disk 
containing valuable information. 

However. Massage is quite easy to use, 
and most mistakes are reversible as long 
as you can remember what you've 
changed. A handy appendix is included 
in the documentation with details on the 
DOS/diskette format. 

EDIT BLOCK (E). When this function is 
selected, the program prompts for the de- 
sired drive, track and sector number. 
When the drive number is entered, the 
program accesses the disk and displays 
the disk name and ID for verification that 
the correct disk is about to be edited. 
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When entering the track and sector num- 
bers, only valid combinations are accept- 
ed. 

Once the necessary information has 
been entered, the program displays the 
block link pointers and waits for a RE- 
TURN to continue, S to stop or E to edit 
the line pointers. A track pointer of zero 
indicates the last block in a chain, and 
the sector pointer will then indicate the 
last-used byte of the block. 

When you continue. Massage takes a 
few seconds to read the block, then dis- 
plays the block contents and asks 
whether you want to edit, print, stop or 
go to the next page. The screen display is 
organized as four pages of the three 
20-character columns and one page con- 
taining one 16-character column. Each 
column has a reverse field entry indicat- 
ing the byte number followed by the deci- 
mal value of the byte and the ASCII char- 
acter it represents (if a printable charac- 
ter). The hard-copy output is organized 
horizontally for convenience. 

If you choose to edit the block, the pro- 
gram first asks for a byte number. Re- 
sponding with RETURN allows a "multi- 
byte" edit, and you are asked for the 
starting and ending byte numbers. A 
maximum of 20 bytes can be edited at 
one time. After specifying the byte(s) to 
be edited, you then enter the ASCII char- 
acter (or string) to be entered. 

For nonprinting characters, entering 
RETURN then allows you to enter the 
decimal byte value to be entered. If you 
were performing a multi-byte edit, the 
same number is repeated throughout the 
range when a nonprinting character is 
entered. To help protect against acciden- 
tally destroying the disk contents, the ed- 
ited block is not written to the diskette 
until you give the STOP command and 
complete the edit. 

DISPLAY FILE (D). This function dis- 
plays or prints the record number, track, 
sector and pointer (starting byte) of each 
record of a selected sequential or user 
file. Optionally, the record contents can 
also be displayed or printed. Various con- 
trols are provided to suspend or termi- 
nate printing. At the end of the file or 
when told to stop, the program indicates 
the total number of file records, blocks 
and bytes up to the point of stopping. 

MAP DISK (M). This function displays 
or prints all directory entries on the disk- 
ette. It indicates the filename, file type, 
total blocks, total bytes, starting track 
and sector and the directory track, sector 
and byte. Following the directory infor- 
mation, the diskette block availability 
map (BAM), number of file blocks, direc- 
tory blocks, allocated blocks (allocated, 
but not in sequential or user files) and the 
total blocks used can also be displayed. 

TRACE LINKS (T). This function will 
trace the block chaining of a selected file 
or starting track and sector. It displays or 
prints the indicated links until finding 
the last block of the chain, and indicates 



the total number of blocks and bytes in 
the chain. 

UPDATE BAM (U). This function allows 
you to allocate or free individual sectors 
on any diskette track. After specifying 
the desired track, the current BAM is dis- 
played for that track. You can free or allo- 
cate any sector in that track, and the up- 
dated BAM is displayed for verification. 

RENAME DISK (R). This function al- 
lows you to change the 16-character disk- 
ette name in the disk directory. The cur- 
rent name is displayed prior to asking for 
the new value. The disk ID is left un- 
touched. 

Recover is a BASIC utility program for 
recovering scratched diskette files. It 
makes use of the fact that DOS does not 
change the file contents or chaining 
when a file is scratched, but instead, frees 
the file blocks in the BAM and deletes the 
file-type and starting track codes in the 
disk directory. Recover tries to recon- 
struct this information from the file data 
and the file directory remnants. 

If any of the file blocks have been over- 
written by another file, then the file can 
no longer be recovered. Additionally, the 
wrong information can be accidentally 
recovered if you select the wrong starting 
block or another scratched file has "sliced 
through" the desired file leaving exactly 
the same number of blocks following the 
intersection. 

After specifying the desired filename, 
file type and drive number, the program 
searches the disk directory for any rem- 
nants of your file entry. If none are found, 
the program aborts. Otherwise, Recover 
checks all possible starting blocks, that 
is, all blocks with the sector number indi- 
cated in the directory. The program 
checks that the correct number of blocks 
is in the chain and that each block is not 
allocated in the BAM. 

This process takes some time, but re- 
duces the number of possible starting 
blocks to a minimum. Remember that 
the current version of Recover was writ- 
ten for DOS 1.0. When DOS 2.0 is used, 
the starting track is not changed in the di- 
rectory when a file is scratched. Thus, a 
newer version of Recover for DOS 2.0 
might be much faster. 

After showing the first few bytes of 
each of the selected blocks, you have the 
option to stop, accept and reconstruct the 
file from this block, take a closer look by 
viewing more data in the block or contin- 
ue to the next possible block. If and when 
a starting block is accepted, the program 
reenters the file type and starting track in 
the disk directory and reallocates the file 
blocks in the disk BAM. 

Both Massage and Recover are very 
useful, and possibly very valuable, disk 
utilities when used correctly. They each 
perform their respective functions as ex- 
pected. Sample printouts are included 
with the printed documentation for Mas- 
sage. 

My only criticism concerns the use of 



decimal values when displaying various 
data from the disk. Hexadecimal values 
may have been much nicer, especially 
when displaying bit-oriented BAM en- 
tries. However, this is really a matter of 
personal preference and by no means de- 
tracts from the overall usefulness of the 
programs. 

As I mentioned in the last column, the 
various utilities can be purchased sepa- 
rately for $60 or as a three-program pack- 
age for $100. The package price includes 
Massage, Recover and Edit (reviewed last 
month). The price of each program might 
be considered high but they could easily 
repay themselves many times over in the 
event of a major disaster. After spending 
several months creating a new program 
or entering data in a large data base, what 
would it be worth to recover all that work 
if it was accidentally erased? □ 



* SOFTWARE FOR OSI 

K- VIDEO GAMES 1 $15. 

•\\ Three Games Head-On is like the popular arcade game Tank 
Battle is a tank game for two to four Trap 1 is an enhanced 
Kf blockade style game 

VIDEO GAMES 2 $15. 

Kf Three games Gremlin Hunt is an arcade-style game for one to 
y< three Gunfight is a duel of mobile artillery Indy is a race game 

for one or two 

*\X> ADVENTURE: MAROONED IN SPACE $12. 

An adventure that runs in 8K 1 Save your ship and yourself from 
Jw destruction 

DUNGEON CHASE $10 

k* A real-time video game where you explore a twenty level 
yi dungeon 

K- BOARD GAMES 1 $15. 

"^V Two games Mini-gomoku is a machine language version of 
five stones gomoku Cubic is a 3-D tic-tac-toegame Both with 
K* graphics 

DISASSEMBLER $12 

Kf Use this to ook at the ROMs in your machine to see what makes 

yK BASIC tick Reconstruct the assembler source code of 

machine language programs to understand how they work 

/Kf Our disassembler outputs unique suffixes which identify the 
v^ addressing mode being used, no other program has this 1 
SUPER! Bl ORHYTHMS $15 

A sophisticated biorhythm program with many unique 
features 
** l C1 SHORTHAND $12 

Use only two keys to enter any one of the 
BASIC commands or keywords Saves much 
typing when entering programs Written in 

machine language - . - 

Send for FREE catalog 

For all BASIC-in-ROM systems Selected programs 
available on disk Color and sound on video games 

kO R I O N ASSOC. ^ 329 
r 147 Main St. Ossining, NY 10562 



ATARI 800 

16 K $799* ' j 
commodore 
Pet: 16K $79 9 

EXIDY Sorcere r 

16K $999 

Call or write for price list with 
comparable savings on a full line 
of peripherals and other name brands 

^260 





arehouse 



3620 La Habra Way 
Sacramento. Ca 95825 
(016) 486- 3678 



• Computers are fully tested and 
burned in for 48 hours. 

♦Cash price-add 2/ for Visa/ 
Mastercharge. Price subject to 
change without notice. 



•Reader Service— see page 210 
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DIAL-UP DIRECTORY 



By Frank J. Derfler, Jr. 



The Six O'CI* 
Micro News 



Brought to You 
By Atari 800 
And the H-89 



Two interesting quotes appeared in the 
news recently. Walter Cronkite, CBS 
TV's lead newscaster, reportedly said, "It 
has become impossible to cover the news 
with the half-hour show. We have a re- 
sponsibility that we simply cannot dis- 
charge." On a tangent subject, Jacques 
Cousteau is quoted as saying, "The fas- 
cinating thing on this planet is that de- 
spite all the talk about over-specializa- 
tion, to a person who's interested, it's 
much easier to know everything that's 
going on in the world than it was for Leo- 
nardo da Vinci. This is a time of super 
Leonardos!" 

If there is a super Leonardo, and if he or 
she is looking for more than Mr. Cronkite 
apparently feels he provides, it is certain 
data communications will be used to find 
it. Even if your talents are not up to the 
level of the Mona Lisa, communicating 
by computer can cover a wealth of infor- 
mation for you. 

Dial-Up Directory is dedicated to the 
use of microcomputer systems in data 
communications. In this issue, we will 
take a look at how two popular micro- 
computer systems communicate. 

The Atari 800 

The Atari 800 is a powerful computer 
system that has been marketed some- 
what differently than most. It suffers a lit- 
tle from confusion with the popular video 
game systems. Atari has vigorously tack- 
led the education market with a well- 
planned system of educational programs 
on cassette tapes. The tapes run with a 
master educational program cartridge. 
Although Atari has a good disk drive and 
disk operating system, they have not 
pushed disk-based business programs. 

But, Atari has recognized the data 
communications revolution and has giv- 
en the 800 and its less elegant brother, 
the 400, a good communications capabil- 
ity. Three things are needed to make the 
Atari into a bright (certainly not dumb, 
but not too smart either) terminal: Most 
importantly, a modem is needed to send 
and receive audio tones over the phone 
line. The Atari 830 modem is a popular 
and proven Novation CAT wearing Atari 
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colors. The computers do not have an in- 
ternal RS-232-C port, so the Atari 850 In- 
terface Module is needed to provide the 
serial data handling capability. The 850 
Interface Module contains a microproces- 
sor and an operating program in ROM. It 
provides one parallel port and four serial 
ports. 

Finally, you need some software. Atari 
has a program called TELELINK I which 
provides an adequate data communica- 
tions capability. The Atari manual men- 
tions a TELELINK II smart terminal pro- 
gram, but that program does not seem to 
be available yet. TELELINK I comes in a 
plug-in program cartridge. 

Connecting the Atari system together 
is easy. The cables and sockets are all 
high-quality, and the instructions are 
clear. But the RS-232-C ports do not use 
the standard DB-25 connectors. Instead, 
they use a unique socket. Atari says 
these sockets provide a significant cost 
and size savings over the DB-25. They 
say an optional adapter cable is in the 
works. Fortunately, the pins are clearly 
defined, and anyone with several differ- 
ent pieces of standard RS-232-C equip- 
ment can make an adapter cord, but why 
should he have to? 

The only tricky thing about system set- 



up is the sequence in which you turn the 
equipment on. The Atari interface mod- 
ule and disk drive have internal operat- 
ing programs that have to boot up first so 
they can answer the computer when it 
wakes up and asks, "Who's there?" How- 
ever, the TELELINK I program cannot be 
used with a disk drive, so the disk must 
stay off when communicating. 

The TELELINK I program becomes op- 
erational as soon as the computer is pow- 
ered up. The program allows the Atari 
computer to be used as a dumb terminal 
—when the received or transmitted data 
scrolls off the screen, it is gone. It also has 
a unique method of saving received data 
on a printer connected to the parallel 
port. 

TELELINK I can provide a 1 .5K receive 
buffer in RAM. The program stores re- 
ceived data in this buffer. After IK of data 
is stored, the distant end system is given 
a signal to stop sending (usually a con- 
trol-S) and the buffer is dumped out to the 
printer. When the contents of the buffer 
have been sent to the printer, it is cleared 
and the distant end is told to start send- 
ing again (usually control-Q). 

This alternation goes on until all of the 
desired data is received and printed. In 
practice, this happens quickly because 




The Atari 850 Interface Module provides four serial I/O ports and one parallel I/O 
port for the Atari 800 and 400 microcomputers. The 830 modem links the system 
to the telephone lines for data communications. 



MICROPROCESSOR SUPPORT /.C.'S 



WE GUARANTEE FACTORY PRIME PARTS 



Wt aife going to become the largest supplier of prime 
microprocessor support I. C.'S. We guarantee that our I .C.'S 
are purchased from manufacturer authorized distributors. 
This is the only way to deliver prime parts at the lowest 
possible prices. Our committment is to offer the best price 
and the fastest delivery to our customer. We give many 
thanks to our valued customers who have helped us grow. 



8080A 
8085A 
8086 
8088 

Z-80 
Z-80A 



4.95 
8.95 
99.95 
44.95 
10.50 
12.95 



Z80 P10 

Z80A P10 

Z80CTC 

Z80ACTC 

Z80 DMA 

Z80A DMA 

Z80 S10/0 

Z80AS10/0 29.95 

Z80S10/1 24.95 

Z80A S10/1 29.95 

Z80S10/2 24.95 

Z80AS10/2 29.95 

3205 3 45 

3242 

8155 

8185 

8185 2 

8202 

8205 

8212 

8214 

8216 

8224 

8226 

8228 

8238 

8243 

8251A 

8253 

8255A 

8255A 5 

8257 

8257 5 

8259A 

8271 

8275 

8279 

8279 5 

8282 

8283 

8284 

8286 

8287 

8288 



2708 EPROM 1Kx8 4.95 

2716 EPROM 2Kx8 8.95 

2732 EPROM 4Kx8 21.00 

4118 STATIC 1Kx8 15.00 

4164 200ns 64Kx1 Call 

Z80B CPU 21.00 



8289 

4000 

4001 

4002 

4006 

4007 

4008 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4028 

4029 

4030 

4031 

4032 

4033 

4034 

4035 

4037 

4040 

4041 

4042 

4043 

4044 

4046 

4047 

4048 

4049 



4050 

4051 

4052 

4053 

4055 

4056 

4059 

4060 

4066 

4068 

4069 

4070 

4071 

4072 

4073 

4075 

4076 

4078 

4081 

4082 

4085 

4086 

4093 

4099 

4104 

4501 

4502 

4503 

4505 

4506 

4507 

4508 

4510 

451 1 

4512 

4514 

4515 

4516 

4519 

4520 

4522 

4526 

4527 

4528 



NEC 16Kx1 DYNAMIC RAM 200 (M.S. 

These are prime 41 16's from one of the best 

MOS RAM manufacturers in the world. 

4116 200ns 

8 for $25.00 32 for 96.00 

Only prepaid orders on this special. 



NEC 1Kx4 STATIC RAM 250 N.S. 

These are prime low power static ram's NEC 
for the finest in MOS MEMORY. 

2114L 250ns 

8 for $25.00 32 for $96.00 

Only prepaid orders on this special. 



4531 

4532 

4539 

4543 

4553 

4555 

4556 

4581 

4582 

4584 

4585 

4702 

74C00 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C85 

74C89 

74C90 

74C93 

74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 

74163 

74164 

74173 

74174 

74C175 

74C192 

74C193 

74C195 



74C925 

74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LS05 

74LS08 

74LS09 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS37 

74LS38 

74LS42 

74LS47 

74LS48 

74LS51 

74LS54 

74LS55 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 

74LS92 

74LS93 

74LS95 

74LS96 



74LS107 

74LS109 

74LS1 12 

74LS122 

74LS123 

74LS125 

74LS126 

74LS132 

74LS136 

74LS138 

74LS139 

74LS145 

74LS148 

74LS151 

74LS153 

74LS155 

74LS156 

74LS157 

74LS158 

74LS160 

74LS161 

74LS162 

74LS163 

74LS164 

74LS165 

74LS166 

74LS170 

74LS173 

74LS174 

74LS175 

74LS181 

74LS190 

74LS191 

74LS192 

74LS193 

74LS194 

74LS195 

74LS196 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 



.45 


74LS244 


1.95 


.45 


74LS245 


4.95 


.49 


74LS247 


1.10 


.55 


74LS248 


1.10 


1.19 


74LS249 


1.69 


1.35 


74LS251 


1.79 


.89 


74LS253 


.98 


.79 


74LS257 


.98 


.59 


74LS258 


.98 


.89 


74LS259 


2.95 


.89 


74LS260 


.69 


1.25 


74LS261 


2.49 


1.49 


74LS266 


.59 


.79 


74LS273 


1.75 


.79 


74LS275 


4.40 


1.19 


74LS279 


.59 


.99 


74LS283 


1.10 


.99 


74LS290 


1.29 


.75 


74LS293 


1.95 


.98 


74LS295 


1.10 


1.15 


74LS298 


1.29 


.98 


74LS324 


1.75 


.98 


74LS347 


1.95 


1.19 


74LS348 


1.95 


.89 


74LS352 


1.65 


2.49 


74LS353 


1.65 


1.99 


74LS363 


1.49 


.89 


74LS365 


.99 


.99 


74LS366 


.99 


.99 


74LS367 


.73 


2.20 


74LS368 


.73 


1.15 


74LS373 


2.75 


1.15 


74LS374 


2.75 


.98 


74LS375 


.69 


.98 


74LS377 


1.95 


1.15 


74LS385 


1.95 


.95 


74LS386 


.65 


.89 


74LS390 


1.95 


.89 


74LS393 


1.95 


1.49 


74LS395 


1.70 


l 1.95 


74LS399 


2.95 


1.90 


74LS424 


2.95 I 


1.95 


74LS668 


1.75 


I 1.95 


74LS670 

i 


2.29 



MAIL ORDERS SHOULD BE SENT TO: 
P.O. Box 21432 Seattle, Washington 98111 

Telephone Orders & Inquiries (206) 453-0792 
Minimum Order $10.00 Add $3.00 Shipping 



HANLEY ENGINEERING 



^5 



RETAIL STORE 

1644 116th NORTHEAST 

BELLEVUE, WASHINGTON 98005 



FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C'S 
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Microcomputing, April 1981 15 



the parallel printer port is fast, but it does 
take a finite time which can cost the user 
money on an information utility system. 

This buffer/printer cycle can be placed 
under manual control, and you can sim- 
ply ignore the printer and let the buffer 
overflow. This requires some advanced 
planning if you want to catch some spe- 
cific data. You have to clear the buffer so 
you can catch the new data to dump to 
the printer. No provision is made within 
the TELELINK I program for the prestor- 
age of messages for later transmission. 

The Atari manual lists several BASIC 
programs that can be used to transfer 
data files without using TELELINK I. It 
also includes an interesting program to 
allow the Atari to run as a terminal using 
the five-level Murray, or "Baudot," code. 
This would be useful for communicating 
on the various specialized bulletin board 
systems for the deaf that use this code. 
The manual that comes with the inter- 
face is extensive and detailed. It would be 
valuable to both the novice and experi- 
enced user. 

The Atari is a superbly constructed 
system with great potential. Several 
things are being done to broaden its ap- 
peal. First, a good disk-based word pro- 
cessing program is almost ready for re- 
lease. Second, Atari is ready with some 
nice disk-based accounting and inven- 



MAGTC WAND 



This powerful word processor 
(new version 1.1) is now ready for 



apple computer 




We stock most CP/M 8" sin- 
gle density disk formats 
(inc. TRS, Vector, North 
Star, etc.), plus Apple. We 
customize Magic Wand for 
most systems: specify CPU, 
terminal, printer. 
Our fully interactive Mail 
Magic™ mail management 
software, with 14 user de- 
fined fields and full merge 
and sort capability is avail- 
able for $149. CP/M re- 
quired. ^ 133 

COMPUTER CTY 
PO Box 60284 K 
Houston TX 77205 
(713)821-2702 

TM Magic Wand is a trademark of 
Small Business Applications 



tory control programs. The availability of 
the popular VisiCalc software by Soft- 
ware Arts, Inc., for the Atari has been a 
big plus, too. But, a more sophisticated 
terminal package is needed. This seems 
to be just a gleam in a programmer's eye 
at Atari, so there is a lot of room for a 
small software house to bring out a 
strong cassette and disk terminal pro- 
gram for the 400 and 800. 

By the way, Don Stoner's Microconnec- 
tion for the Atari eliminates the need for 
the interface module for modem or RS- 
232-C operations. It plugs directly into 
the Atari console in series with the cas- 
sette or disk drive and gives both a mo- 
dem and RS-232-C capability. Don sup- 
plies a program that addresses the Micro- 
connection and works in a similar man- 
ner to TELELINK. I introduced the Micro- 
connection and other products from the 
Microperipheral Corporation in the Octo- 
ber 1980 column. 

Heath/Zenith H-89 

The Heath/Zenith H-89 microcomput- 
er is gaining in popularity. It is a high- 
quality system available at a good price. 
Kit builders can gain a great deal of 
knowledge about hardware and save 
money by assembling the Heathkit ver- 
sion. I've been using Heath equipment 
since my first AT- 1 amateur radio trans- 
mitter (how many remember that one?) 
and have great praise for their kits. A ran- 
dom sample survey of Heath H-89 own- 
ers I conducted shows that all were hap- 
py with the system (although several 
were happier when they started using 
Digital Equipment Corporation's CP/M 
operating system). Most builders took a 
mean average of 50 work hours to put 
their systems together (there were some 
wild variations). 

The H-89 is really a computer and a ter- 
minal in one cabinet. The two pieces of 
equipment communicate using standard 
RS-232-C signaling. The terminal is com- 
pletely separate from the computer and 
can be used as a dumb terminal all by it- 
self. But, why use a dumb terminal when 
a program like REACH is available? 

REACH is a data communications pro- 
gram written and marketed by Walt Bilof- 
sky of Sherman Oaks, CA. Walt runs the 
Software Toolworks, specializing in H-89 
software. He markets many different pro- 
grams for the H-89 and offers most of 
them in CP/M versions. REACH runs un- 
der the Heath disk operating system, and 
at $19.95 it is a fantastic bargain. 

With REACH, the H-89 becomes a tru- 
ly smart terminal capable of saving re- 
ceived data and transmitting prepared 
files. An H-89, at least 16K of RAM and an 
H88-3 serial interface are needed. Opera- 
tion is as easy as 1, 2, 3. The H-89 pro- 
vides a row of special function keys 
which can be defined by software. REACH 
comes up ready to communicate. If you 
want everything displayed on the screen 
to be simultaneously printed by an at- 



tached printer, you push the f x function 
key. If you want received data to be saved 
in a large buffer, simply push f 2 . A special 
status line on the bottom of the screen 
shows the option selected and the num- 
ber of free bytes left in the buffer. This 
buffer display is a feature many other 
communications programs could use. A 
second push on f 2 dumps the buffer to a 
prenamed disk file. Key f 3 transmits the 
contents of a file out the RS-232-C port. I 
don't know of any sophisticated com- 
munications program easier to use. 

During file transfer, the H-89/REACH 
system can function in several different 
modes. The program can simply funnel 
the data in a steady stream. This would 
be appropriate for file transfer and for the 
electronic mail system on The Source in- 
formation utility. The program can also 
provide prompted transmission on a line- 
by-line basis. In this kind of transfer, the 
host system sends a prompt to the termi- 
nal to begin each new line. This prompt is 
usually the DC1 ASCII character (hex 
11), but other characters may be used. 
REACH can operate in a line-by-line 
mode with a variety of prompts. Compu- 
Serve's EMAIL and several electronic 
message systems require this prompted 
mode capability for the transfer of pre- 
pared files. 

REACH also provides control of auto- 
answer modems by signaling over cer- 
tain RS-232-C lines used for special mo- 
dem functions. An option allows the user 
to freeze the program and go to the disk 
operating system without causing the 
modem to drop the telephone line. 

The program comes with a 12-page set 
of operating instructions. The directions 
are practical and provide adequate infor- 
mation on operations and various config- 
uration options. The manual assumes 
the user understands the H-89, its RS- 
232-C interface, and some ASCII control 
codes. Inexperienced readers may have 
to do a little research on some of the 
terms, but the practical concepts of oper- 
ation are explained well. 

REACH is a bargain. The Software 
Toolworks has provided a very powerful 
program at a reasonable price. Their ad- 
dress is 14478 Glorietta Drive, Sherman 
Oaks, CA 91432. 

Help Wanted 

If you have any data communications 
comments or questions, send them to me 
at the address below. I'm particularly 
looking for news on amateur radio ASCII 
and CP/M communications. Any readers 
outside the US with news and views? In- 
clude a stamped envelope or IRC if you 
want a reply. Send electronic mail to 
TCB967 on The Source; 70003,455 on 
CompuServe; or the AMR AD CBBS (703- 
734-1387). □ 

Address correspondence to Frank J. 
Derjler, Jr., PO Box 691, Herndon, VA 
22070. 
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AS THE WORD TURNS 



The Language 
Of Professionals 



By Eric Maloney 



What Is 

The Price 

Of Enrichment? 



I'm turning this month's ''As the 
Word Turns'' over to guest columnist 
Robert C. Montgomery. Montgomery is a 
management consultant, professional 
corporation director and software au- 
thor. FINPLAN, his financial modeling 
system for small business, was pub- 
lished by Hayden Books late last year. 
He lives at 67 Turtle Back Road West, 
New Canaan, CT 06840. 



"Data are Dead: Long Live Data" {Mi- 
crocomputing, February 1981) is a 
thoughtful and scholarly comment on 
the data processing profession's losing 
battle with the English language. It en- 
courages me to share with others some 
growing concerns in related areas. 

No one can reasonably object to the 
evolution of the language. It is a continu- 
ing, inevitable and desirable process. 
Were it otherwise, we would still be writ- 
ing Chaucerian prose, a prospect more 
alarming than the occasional misuse of a 
plural noun. But one wants to see im- 
provement of the language, not its de- 
basement by the ignorant. One pays at- 
tention when the wonderfully literate ed- 
itors of the Wall Street Journal adopt 
contractions like "aren't" and "won't." 
One shudders when a Microcomputing 
author writes "the data is stored." 

"Data" is not the only problem. "Cri- 
terion" seems to have disappeared, re- 
placed by its plural form. "Criterias" has 
not yet arisen, but its appearance can on- 
ly be a matter of time. Infinitives are split 
like cord wood, and prepositions end sen- 
tences as though they were born to the 
work. "Principal" is confused with "prin- 
ciple," "so" is used as a conjunction, and 
"nor" has disappeared from English, if 
not from programming languages. When 
the industry finally develops computers 
that can be programmed in English, it 
will find that programmers don't know 
how to speak English. 

One may argue that a profession has 
the right to adopt its own usage. Of 
course. It must certainly be the source of 
the new words needed to provide for new 



technology. But the right to adapt exist- 
ing words and usage should carry with it 
a responsibility to understand the exist- 
ing words and usage, and to evaluate the 
effects of change. Improvements in preci- 
sion or in conciseness easily justify 
change, and so can aesthetic values like 
the way it sounds. But it's hard to accept 
change based solely upon carelessness, 
ignorance or — ugly word — arrogance. 

There is reason to believe that arro- 
gance is a part of the problem. The data 
processing profession has enriched the 
language with such evocative words as 
"PEEK" and "POKE," and with "bit," 
"byte" and "nybble." Enriching a lan- 
guage is a far more difficult task than 
learning it. Surely, then, it is not an in- 
ability to learn with which we are deal- 
ing, but simply an unwillingness or an ill- 
conceived belief that the game is not 
worth the candle. 

At least in part, the profession's disin- 
clination to learn the English language is 
a symptom of contempt for the culture 
and values of others. There are prece- 
dents in other professions. What hospital 
looks on its patients as customers, de- 
serving of the courtesies that a business- 
man routinely accords to his patrons? 
What lawyer takes the time to thorough- 
ly understand his client's business, or 
values clarity of expression as highly as 
professional elegance? 

Similarly, how many programmers 
really understand their employers' busi- 
nesses? How many know what custom- 
ers want? How many recognize that the 
results of their work are far more impor- 
tant than the manner in which it is ac- 
complished? How many managers are 
buying Apples to develop— through their 
own efforts— the insights which they 
cannot obtain from their mainframes and 
the people who run them? Managers are 
going back to school to learn computers. 
How many data processing people are go- 
ing back to school to learn business? 

These are not matters of academic in- 
terest only. The plain fact is that the data 
processing professional who hasn't 
learned English and won't learn about 



business is hurting himself, his employer 
and his country. 

He is hurting himself by limiting his 
opportunities for advancement to top 
management. Today's managers will not 
promote him far unless they feel that he 
knows the business and can communi- 
cate with others. Little mistakes — in En- 
glish, as well as in facts— are evidence of 
carelessness in their eyes, and rightly so. 
Time won't solve the problem. Tomor- 
row's managers will be a lot more knowl- 
edgeable of data processing, but no more 
tolerant of fundamental weaknesses. 

Data processing professionals with 
these weaknesses are also hurting their 
employers, because their inability to un- 
derstand and to communicate limits the 
ability of the business to use data pro- 
cessing to its fullest extent, and inhibits 
the spread of logical and analytical pro- 
cesses to other business functions. 

And finally, they are hurting their 
country because data processing tech- 
nology will be the key to effective man- 
agement in the coming years of ever-in- 
tensified international competition. 



Also writing in response to the Febru- 
ary column, Mike Firth of Dallas, TX, ob- 
serves the birth of a new mutation — "in- 
terger." 

"I have encountered the use of the 
word 'interger' in at least three different 
places recently: A label on a shelf edge in 
a Dallas computer store; in a full-page ad 
by Micro-Sci in the February Byte, page 
135; and repeatedly in the instructions 
distributed by CompuServe for their 
Missing Link card and their word proces- 
sor software. 

"There simply is no such word as 'in- 
terger.' From the context, it is easy to see 
that the users mean 'integer,' which is 
spelled without an 'r' and is related to 'in- 
tegral' and 'integrate.' It means 'one,' 'to 
make one,' or 'whole' .... The only pos- 
sible meaning of 'interger' is 'between 
"gers," ' which is where I think we 
should leave it." Amen to that.D 
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We've lowered the 



No, the low CompuServe $5.00 per hour charge 
hasn't changed, but the world of information 
we offer is growing steadily. 




Of CompuServe's 22 large computer systems, 10 are 
housed here in our Dublin, Ohio Computer Center. 



More Computer Power 

The number of CompuServe customers 
keeps growing— now more than 8,000 
strong. The more customers we have, the 
more computer power and access lines we 
dedicate to our Information Service. Our 
22 mainframe computer systems provide 
sufficient power and capacity to serve 
thousands more. 

More News 

In addition to the Associated Press, we've 
added more news. Read The New York 
Times and all the news that's fit to print, 
including Broadway show and movie 
reviews, stories from Pulitzer Prize-winning 



writers and more. We are continually 
adding new features to the information 
service, so check our "What's New" 
section regularly to see what other 
information is available. 

TRS-80® Color Computer 
and Videotex 

The CompuServe Information Service is 
sold in Radio Shack® Stores and, in 
addition to all the major brands of com- 
Duters and terminals, can be used with 
:he new TRS-80 Color Computer and 
Videotex terminal. Our special software 
formats the information in easy-to-read 
pages. Go forward, backward, anywhere 
in the CompuServe Information Service 
databases — even directly to a page of 
information. 



Big System Reliability 

When we say we're reliable, we mean it. 
In fact CompuServe computers were up 
and running for a 99.6 percent reliability 
factor last year. We've also built in many 
"invisible" features like data error detection 
and retransmission — all those technical 
enhancements which add up to the 
CompuServe Information Service being 
ready to use when you're ready to use it. 



Radio Shack, TRS-80 and Videotex are trademarks of Tandy Corporation 
ATARI is a trademark of ATARI, Inc. 




of the world 




■ - -- • 



LVA-----r-:-:-:-jy- 



Access to all the 
CompuServe services, 
Including electronic mail; 
bulletin board; CB 
simulation; newsletters from 
Radio Shack* , Atari®, and 
others; up to128K storage free 
plus all the services listed 
here are yours. Access time 
is only 8V3 cents per minute 
between 6 PM and 5 AM 
weekdays and all day 
weekends, billed to your 
charge card. It's a local 
phone hook-up in more 
than 260 U.S. cities. 



There's an energy 
management system, 
home repair tips, 
discount information, 
personal health infor- 
mation and more. 
Better Homes & 
Gardens provides 
household 
information such 
as recipes, 
nutritional 

analyses and \ 

meal plans. 





All kinds of games 

(including some for the 
I kids), book and movie 

reviews, astrology and 
! the latest sporting event 

news — even point 

spreads and injury lists. 

There's the 
CompuServe line printer 
art gallery and even a 
national user opinion poll 

for instant feedback on 

current events. 



I 




A complete program. 

The AP financial wire, 

newspaper financial 

pages, Raylux Financial 

Advisory Service, the 

Commodity News 

Service and personal 

financial programs. At 

a slight additional 

charge, you can 

retrieve fundamental i 

financial data on 

more than 1,700 

companies from 

Value Line, and MicroQuote offers current and historical 

data and special market reports on more than 40,000 

stocks, bonds and options, updated daily. 



While the 

CompuServe 

Information 

Service is 

designed for 

everyone, 

MicroNET 

Personal 

Computing 

is for the 

knowledgeable 

computer 

hobbyist or 

business 

person. You can buy software and have it downloaded 

directly to your person computer. Use programming 

languages such as APL-SF, EXTENDED BASIC, 

MACRO-10, SNOBOL, EXTENDED FORTRAN and 

PASCAL, use word processing and text editing 

programs. 



Not 1985, NOW! 

See for yourself what a state-of-the-art electronic 
information service can do. Get a demonstration at 
a Radio Shack R computer center or store — or write 
to us for further information. 




\ 



CompuServe 



»x147 



Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 
(614) 457-8600 



COMPU TER BLACKBOARD 

Micro Game 

Strategies 



By Walter Koetke 



Good Programming, 
Not Winning or Losing, 

Is What Counts 



Students usually enjoy writing chal- 
lenging programs, especially when the 
result can be enjoyed by others. This col- 
umn will explore chree problems of inter- 
est to those seeking this type of material. 
The problems will also be of special inter- 
est to those exploring game strategies or 
artificial intelligence. 

Tic-tac-toc 

The first example is the traditional 
game of tic-tac-toe. Of course, you can 
purchase a tic-tac-toe p -ogram from any 
one of several sources, out that's of little 
interest beyond learning programming 
techniques from the program listings. 
You might also simply enter a program 
from a published listing such as in the 
John Kemeny and Tom Kurtz classic, 
BASIC Programming, or in Creative 
Computing s book BASIC Computer 
Games. Debugging the result as you at- 
tempt to find your typing errors can also 
be instructive. Writing your own pro- 
gram is more instructive than either of 
the other two options 

All of the commercially available tic- 
tac-toe programs share a common char- 
acteristic: the programmer has fully ana- 
lyzed the game. As a result, the program 
always responds to a users move with 
the previously determined "best move." 
With a game such as tic-tac-toe, this type 
of play will quickiy bore any user, as he 
has no chance of winning. 

I suggest writing this program using an 
algorithm other than one in which all 
possible board configurations are known. 
Just to keep you honest, let's consider a 
three-dimensional game rather than a 
two-dimensional one. Write a program 
that plays tic-tac-toe on a 4 x 4 x 4 board, 
on which you win by placing four mark- 
ers in a row What type of strategy should 
the program attempt? Try having the 
computei follow the same strategy that 
will be tried by most opponents. 

The majority of users are likely to fol- 
low a rather simple strategy. For example: 

1 . Find three of my markers in a row 
and place a fourth in that row to win, 
otherwise 

2. Find three of my opponent's mark- 
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ers in a row and place a fourth in that row 
to block him, otherwise 

3. Find two lines of two of my markers 
in a row so that I can place one marker to 
have three in a row two different ways, 
otherwise 

4. Find two lines of two of my oppo- 
nent's markers in a row so that I can 
place one marker to prevent his trapping 
me, otherwise 

5. Find two of my markers in a row 
and place a third in that row, otherwise 

6. And so forth. 
Sounds easy, doesn't it? 

Some time ago one of my students 
wrote a program using a strategy very 
similar to this one. During the next sever- 
al months, only one person was able to 
beat this program. 

Those who thrive on game strategy will 
justifiably be surprised, because an ex- 
tension of the stated algorithm plays a 
thorough, uninspired, consistent, but 
quite beatable game when faced with a 
forward-thinking opponent. You can, of 
course, make the program play decidedly 
better with just a little diagnosis of posi- 
tional strategy. For example, the eight 
center positions are of greater value than 
the eight corners, which are of greater 
value than the other 48 positions. When 
placing a marker, considering them in 
this order will significantly improve the 
program's playing ability. 

Because the final consideration in the 
strategy list will be making a move at 
random, the user is likely to see many dif- 
ferent sequences of board configurations 
as he plays several games. A sample pro- 
gram for two-dimensional tic-tac-toe that 
implements a similar heuristic approach 
is given in the third edition of BASIC Pro- 
gramming by Kemeny and Kurtz. Al- 
though Kemeny and Kurtz, the creators 
of BASIC, wrote this text many years be- 
fore microcomputers were a reality, the 
book belongs in the library of every own- 
er or user of a microcomputer. 

Writing a program for playing three-di- 
mensional tic-tac-toe that follows a 
strategy such as this is easier than at- 
tempting to anticipate all possible, or 
even all likely, board configurations. 



This type of strategy— trying to emulate 
the play of a user— can also be used in 
many other games. 

When a program that follows this strat- 
egy is available, it nicely demonstrates 
some of those things that computers do 
very well. Specifically, the computer rap- 
idly follows an explicit set of instructions 
and does not forget. Certainly, a comput- 
er that follows this strategy isn't think- 
ing; it doesn't even know how to play the 
game better than most users. But the 
computer doesn't get excited; it always 
follows the programmed instructions. 
Nor does the computer overlook any pos- 
sibilities; its memory is very good. 

Hexpawn 

The second example is a game called 
Hexpawn. This interesting little game 
was first introduced by Martin Gardner 
in the pages of Scientific American (Vol- 
ume 200, Number 3). The game is played 
on the familiar 3x3 board of tic-tac-toe. 
Each of two players controls three pieces, 
which are initially placed as in Fig. la. 

The pieces in Hexpawn have moves 
similar to those of pawns in chess; that is, 
one space forward to an empty square or 
one space diagonally to capture and re- 
move an opponent's piece. Players alter- 
nate turns until a winner is determined. 
One wins this game if any one of his 
pieces reaches the opponent's side of the 
board or if his opponent cannot complete 
his turn because he has no legal move / 
available. m 

Hexpawn is appropriate for introduc- 
ing the concept of writing a program that 
"learns" as it plays. The number of differ- 
ent possible games and game situations 
is very limited; hence a learning program 
can become very skilled in a hurry. With- 
in eight to ten games, the computer 
should become unbeatable. 

How does the computer learn? I sug- 
gest a remarkably simple strategy that 
determines all moves for a given board 



Walter Koetke, Putnam/North West- 
chester BOCES, Yorktown Heights, NY 
10598. 
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Fig. 1. Game of Hexpawn. 

configuration and then eliminates losing 
moves. In other words, the computer will 
learn to win only by losing. Nothing is 
learned by winning. By keeping the strat- 
egy so simple, the program does not have 
to contend with the very clever opponent 
who purposely loses a few games using a 
poor strategy in hopes that the computer 
"learns" some moves as being favorable 
that really aren't. 

Consider the following sequence of 
play in Figs, lb-le, with the computer 
playing the black pieces. The computer 
determines that the board configuration 
in Fig. lb. has not yet been encountered. 
Therefore, the configuration is recorded 
and four possible moves (Fig. lc) are de- 
termined. One of the moves, say number 
4, is chosen at random and made (Fig. 
Id). The user can then capture an oppos- 
ing piece and the game is over (Fig. le). 

After losing the game, the computer 
should return to the last configuration at 
which it made a move (Fig. lc). The pro- 
gram should then record the fact that 
when this configuration is encountered 
again, there should only be three possible 
moves. Because move number 4 led to 
certain defeat, that option should be 
eliminated. Thus, when this first game 
ends, the computer will retain only one 
board configuration (Fig. lc) and will 
have eliminated only one possible move. 

Hexpawn makes a nice assembly-lan- 
guage programming exercise. I should 
underscore, however, that the game's 
limited parameters make programming 
in BASIC a very reasonable task. 

Finding legitimate, understandable ex- 
amples of artificial intelligence that can 
be readily programmed in BASIC on a 
16K microcomputer is not an easy task. If 
any readers are aware of other examples 
that have some of the characteristics of 
Hexpawn, please send them for possible 
inclusion in a future column. 



Neutron 

The third programming example is 
based on a game introduced by Robert A. 
Kraus in Games and Puzzles (no. 7 1 ) and 
further discussed by Charles Wetherell 
in Dr. Dobb's Journal (no. 35). The game 
is called Neutron, and I suspect you'll 
find it considerably more challenging 
than either of the others already dis- 
cussed. Neutron is a two- person game 
played on a 5 x 5 board. The board with 
the pieces in their starting position is 
shown in Fig. 2a. 

All moves except the first are com- 
posed of two distinct parts. The player 
must first move the neutron, and then 
one of his own pieces. Moves are made 
horizontally, vertically and diagonally. 
When a move is made, the piece must 
move as far as possible — until it is adja- 
cent to another piece or against the edge 
of the board. Pieces are never captured; 
all 1 1 are always on the board. 

Neutron is won when the neutron piece 
is moved into your back row by you or 
your opponent. The game is also won if 
your opponent cannot complete both 
parts of his move. 

The first player does not move the neu- 
tron on his first move. This rule is intend- 
ed to offset the advantage of having the 
first move. Figs. 2b-2d are intended to 
clarify the rules. Clearly the white play- 
er's strategy was less than exemplary. 

This game can be approached at sever- 
al different levels: 

1. Write a program that makes legal 
moves selected at random. 

2. Develop a strategy that determines 
the relative value of each move and then 
proceed accordingly. This illustrates a 
key aspect of many chess-playing pro- 
grams in a far less complicated game. 

3. Write a program that learns as it 
plays, as you already did with Hexpawn. 
Neutron is notably more complex than 
Hexpawn, and a different sort of learning 
strategy may be appropriate. 

Neutron is definitely a non-trivial 
game. If you write a program that plays 
well, please send it to me so it can be 
shared with other readers. 

The programs suggested in this article 
offer a multi-edged challenge to the pro- 
grammer. A successful effort requires far 
more than quickly writing some BASIC 
code. First, the game must be fully un- 
derstood. Second, an algorithm for play- 
ing must be determined. Third, you must 
find a method for representing that algo- 
rithm on the computer. Fourth, screen 
formats should be considered so the 
game is appealing to the user. Finally, 
the usual steps of program entry, testing 
and debugging must be completed. 

The suggested programs, when fin- 
ished, will be enjoyed by users and be a 
feather in their creator's cap. They can 
also be used as part of a computer literacy 
program, as each demonstrates a differ- 
ent aspect of strategies used in the study 
of artificial intelligence. □ 
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Fig. 2. Game of Neutron. 








All About 

OHIO SCIENTIFIC 

BASIC in ROM 

1 Second Edition 




The first edition went through 4 print- 
ings. Now revised and 50% new text add- 
ed. All commands, statements, and func- 
tions are thoroughly described. Subtle 
points are illustrated by short programs. 
Over half the book is "Exotic and Elegant 
BASIC" and memory maps. Topics in- 
clude USR(X), Bugs and Fixes (including 
2 for the Garbage Collector), Speed, 
Space and Clarity, Utilities: Line Renum- 
ber, BASIC Trace (new), Program Com- 
pactor and many more. Tapes: BASIC, 
Autoload, and Homemade. Tape Writer 
Program for OSI Format machine lan- 
guage tapes, Hooks into BASIC'S innards, 
Keyboard and Screen Tricks. Much about 
the machine language side of BASIC: The 
Stack, Code and Tokens, Floating Point 
Numbers and Variable Tables, Maps: 
$00,01,02. Addresses: $A000-BFFF. 
Commented disassembly of the MON- 
ITOR in $FE,FF. 




From your dealer or send check to me: 

US$9.95 postpaid in US 

(COD $1.69, Add'l air postage: 

50c in Canada and Mexico, $2.50 elsewhere) 




1 Edward H. Carlson 

3872 Raleigh Dr. 
Okemos MI 48864 
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M ICRO-SCOPE 

Breaking the Ice with a Micro 
Magazines to Moonlight, Fantasize By 
The Red Peril 
Micros Underwater 



Edited by Eric Maloney 



Dynamic Daisy wheels 

Sales of daisywheel teleprinters could 
increase by as much as 15 percent by 
1985, says a recent report from Venture 
Development Corp. The study says that 
the demand for fully-formed character 
teleprinters will grow with the word pro- 
cessing market. 

The study reports that while three 
U. S. companies control 50 percent of the 
market for letter-quality printers, certain 
Japanese manufacturers pose a strong 
threat. It also says that the future of the 
daisywheel printer depends on how 
much of an impact high -resolution dot 
matrix and ink-jet printers have. 

At present, says the report, dot matrix 
printers can't match the daisywheel for 
speed, while ink-jet printers are too unre- 
liable. Both are still in the research and 
development stage. 

For more information on the report, 
which is titled The Teleprinter Industry: 
A Strategic Analysis, contact Wendy 
Abramowitz, Market Research Analyst, 
Venture Development Corp., 1 Washing- 
ton St., Wellesley, MA 02181 (617-237- 
5080). 



The Ultimate Icebreaker 

Having trouble getting people at your 
parties or conventions to interface with 
one another? Do your computer buddies 
become catatonic when they're dragged 
out of their hovels and forced to face hu- 
manoid life forms? 

Arizona Digital Corp. thinks it has the 
right product for you— the Alter Ego. 

ADC has packed the punch of a values 
clarification workshop into a microcom- 
puter the size of a cigarette lighter. Any 
two people with Alter Egos can immedi- 
ately tell whether they're compatible, no 
conversation or other human interaction 
necessary. Dr. Joyce Brothers calls it 
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"the ultimate icebreaker." 

Before the function, each person enters 
the answers to 96 questions into his Alter 
Ego. The people then walk around and 
touch Alter Egos, receiving a digital read- 
ing that supposedly indicates levels of 
agreement and compatibility. They can 
then shake hands or throw punches, de- 
pending on how compatible they are. 

The questions come in two booklets- 
Personality Factors and Management 
Style. The former includes queries on 
such topics as sexual drive, relation- 
ships, independence, and one's sense of 
responsibility. The latter asks about such 
matters as interaction with other em- 
ployees, work-related character traits, 
communication, career goals and com- 
pany management. 

ADC says that the devices let people 
meet without exposing their inner feel- 
ings. They also make conversation 
pieces, whether the digital reading indi- 
cates compatibility or incompatibility. 

The Alter Ego costs $29.95, with the 
per-item price decreasing according to 
quantity. For more information, write 
Arizona Digital Corp., 4246 E. Wood St., 
*330, Phoenix, AZ 85040. 



Mag for Moonlighters 

There are lots of ways to make money 
with a microcomputer. One of them is to 
tell people how to make money with a mi- 
crocomputer. That's what J. Norman 
Goode is doing, with his newsletter Micro 
Moonlighter. 

The monthly periodical, says Goode, is 
for the person "who has a system at 
home and wants to recoup his invest- 
ment or use his micro for a cottage indus- 
try." 

The newsletter will include "quick 
hints that the reader can use to improve 
his business," Goode says. He plans to 
run several regular columns, including 



one on advertising and one on computers 
and the law. Goode plans for the moment 
to avoid feature-length articles, concen- 
trating instead on short tidbits of usable 
information. 

Goode is convinced that there is a mar- 
ket for his newsletter. "Everyone's com- 
ing out with one or more books on how to 
make money with a micro," he says. 
"Obviously, if the book publishers are re- 
leasing these titles, someone must be 
buying them." 

For the moment, Goode is comfortable 
with the newsletter format. Although MM 
might eventually metamorphose into a 
magazine, Goode doesn't want it to be- 
come too slick. 

"I would like to eventually solicit arti- 
cles and be able to pay for them," he says. 

Micro Moonlighter is scheduled to pre- 
mier in May, and will run eight pages. 
Charter subscriptions are $25 a year in 
the U. S., $29 in Canada and $35 world- 
wide. 

For more information, contact Goode 
at 2115 Bernard Ave., Nashville, TN 
37212. 



CBM Puts Together Disaster 
Program 

Commodore Business Machines has 
put together a disaster/emergency plan 
computer program to be distributed na- 
tionally to some 500 dealers. The pro- 
gram, which was a direct result of the 
MGM Grand Hotel fire in Las Vegas last 
November, is designed to help local relief 
organizations in the event of a disaster. 

CBM mobilized seven business sys- 
tems after the MGM fire, to help keep 
track of the whereabouts of the thou- 
sands of people in the hotel at the time. 
The computers were also used to help 
people make air and ground transporta- 
tion arrangements. 

The program was designed by Brian 









Padol of Micro Research, and is based on 
a Commodore information list manage- 
ment system program. ^— 
"We just came to the realization that 
most large municipalities are not 
equipped to handle such an emergency," 
says Margaret Jillett, director of public 
relations at Commodore. 



Magnetic Fantasies 

If your appetite for computer fantasy 
games and related material is insatiable, 
you might want to try a new bimonthly 
magazine called Magnetic Fantasies. 

It costs $2.95, which is a lot of money to 
pay for only 28 pages. Furthermore, MF 
is sloppily put together, and the writing is 
generally atrocious. But the editors part- 
ly redeem themselves with good spirits 
and a freewheeling sense of humor. From 
the Tablet of Contents to the liberal use of 
parenthetical witticisms from the ed- 
itors, MF has a hard time taking itself or 
its topic very seriously. 

The first issue came out in February, 
and is highlighted by an article titled 
"On the Lack of Morality in Adventuring." 
Author Clyde Primm, an obscure L. A. 
actor, bemoans the fact that Adventure 
responds to such commands as fight, at- 
tack and kill but not to love, caress, calm 
and soothe. 

"Morality must be brought back into 
this game," he says. "Programmers 
must allow for statements like, 'Soothe 
dwarf,' 'Coo to bird,' 'Ask mummy what 
he has been doing for the last five cen- 
turies.' This would stop the corrupting 
influence this game has on our youth." 

The first issue also includes a bibliogra- 
phy of fantasy game programs appearing 
in the major microcomputing magazines, 
a bibliography of articles about fantasy 
games, a list of the games currently on 
the market and several software reviews. 

Editor Richard Koch says that MF had 
an initial press run of 500 copies, 100 of 
which have been distributed through an 
announcement on several computer bul- 
letin board services. The response, he 
says, has been good, and he hopes that 
the magazine can grow into a full-blown 
enterprise. 

But if Magnetic Fantasies is serious 
about its future, it will have to improve its 
writing and editing. A sense of humor is 
not enough to carry a magazine to the 
Magic Kingdom of Success. 

For more information, write the editor 
at lOOS. Edgemont, Apt. 1 , Los Angeles, 
CA90004. 



The Red Peril 

Is Kilobaud Microcomputing inadver- 
tently aiding and abetting a Communist 
conspiracy to steal high-tech secrets 
from the U. S.? Apparently so, according 
to right-wing columnist Phyllis Schlafly. 

"The Soviet KGB has been thorough, 

•Reader Service— see page 210 



MICROMAIL HAS WHAT 
YOUR SYSTEM NEEDS. 




DIABLO 



630 



The Diablo Model 630 is a reliable, high quality, full- 
character serial printer for anyone who is seeking superior 
print quality at a low cost. This is the first Diablo printer to 
offer complete interchangeability between metal and 
plastic print wheels And the sophisticated and discerning 
user does not sacrifice print quality to obtain this versatility 
Every aspect of the Diablo 630 design has been focused on 
maintaining outstanding print quality Terminals also 
have self-test, extensive internal diagnostics and 
automatic bidirectional printing 

$1,999.00 

With Adjustable Forms Tractor add $200.00 



ANADEX 



Standard features include expanded and com- 
pressed print, underlining, true lower-case 
descenders. RS-232C, Parallel, and 20mA inter- 
faces, fast bi-directional printing, and high- 
resolution graphics 



TEXAS INSTRUMENTS 

Fast, reliable, and widely supported, the T.I. 810 
has proven itself to be a solid printer for business 
or industry. 



DP-9599 

DP-9501 

2K Expanded Buffer Option 



$1299.00 



$70.00 



810/2 

(includes upper /lower case 
option) 

810/2VFC/CP 

(includes u/1 case, forms 
control 8c compressed print) 



$1,549.00 



$1,679.00 



Prices good through May 15, 1981 



PRINTERS 



C.R.T.'s 



ANADEX 



Tele Video 



DP9000 $1199 

DP-9001 $1199 

Just like the 9500/9501, but 5 
inches narrower Uses paper 
up to 9.5 inches wide 



DIABLO 



912C $ 725 

920C $ 795 

950 $ 995 

NEW! Features a detachable 
keyboard 8c programmable 
function keys 



1640RO 

Uses plastic daisywheels, 
prints up to 45 c.p.s. 

1650 RO $2675 

Uses metal daisywheels, prints 
up to 40 c.p.s. 



SOROC 



IGL120 $ 689 

IQ.140 $1099 

IGL135 $ 849 

NEW! Microprocessor 
controlled, programmable 
function keys 

C.ITOH 



CITIOO 

DEC 



$1625 



VT-lOO 



$1650 



TELEPRINTERS 



DEC 

LA 34 $ 969 

Dot-matrix, 30 c.p.i. Adjustable 
character sizes & line spacing 

LA34AA $1099 

Includes programmable forms 
length control. 

TELETYPE 

43 $ 999 

Very reliable 30 c.p.s. 
teleprinter Ideal for use with 
300-baud acoustic couplers or 
modems. 

DIABLO 

1640 KSR $2830 

Uses plastic daisywheels, 
prints up to 45 c.p.s. 

1650KSR $2940 

Uses metal daisywheels, prints 
up to 40 c.p.s 



iKIJCRQKIflir. 



MICROMAIL • BOX 3297 • SANTA ANA, CA 92703 

(714) 731-4338 



To Order: Send check to MICROMAIL, P.O Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear Visa/MasterCard accepted COD requires a 15% deposit Handling: Add 3% to 
orders less than $750, 2% to orders $751 • S2.000. 1% to orders over $2,000 NOTE: Handling charges are 
waived on orders prepaid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight Air and Express delivery is available 
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ingenious and daring in its operation de- 
signed to steal American computer tech- 
nology," she says. "For starters, the So- 
viets simply bought U. S. technical mag- 
azines from bookstores and borrowed 
them from libraries." 

In addition, she says, the Soviets have 
been buying up millions of dollars' worth 
of microcomputer equipment and illicitly 
shipping it back to the Old Country. 

The Institute of Strategic Trade, she 
further claims, has gathered "a hair-rais- 
ing collection of tales of espionage, large 
cash payments and businessmen mak- 
ing tremendous profits on illegal deals 
while paying insignificant fines." 

In view of this frightful situation, we 
suggest that you memorize this maga- 
zine and then eat it. 



No Clock for Apple III 

The Apple III microcomputer will no 
longer include its special built-in clock/ 
calendar circuit. The price of the Apple III 
has thus been reduced by $50. 

The company says that it has not been 
able to find a satisfactory supplier. 

The battery-integrated circuit is used 
to log time and date information auto- 
matically on files the computer has 
stored. Users can enter this information 
manually on the keyboard. 

Customers with Apple Ills will receive 



a $50 rebate. Anyone who sent in their 
warranty card should get a letter and re- 
bate offer. 



Diving into Computers 

Microcomputing's assistant manag- 
ing editor Sue Gross was out in Las Ve- 
gas recently, and brought back this re- 
port: 

Practically next door to the Consumer 
Electronics Show, the Diving Equipment 
Manufacturers Association was at the 
Hilton Convention Center with its own 
exhibition. Among the hundreds of ex- 
hibitors, I found three companies using 
microcomputers. 

AquaComp was showing a complete 
microcomputer system for dive shops. 
Sherwood was displaying their regulator 
evaluation program for the Apple II. And 
Jeppesen/Sanderson was showing how 
they are developing a program for diving 
instruction that includes a microcomput- 
er, video tapes and video disks. 

AquaComp 's system, which is also 
called AquaComp, uses OSI's C2 4P, with 
disk drives, CRT and printer. The system 
covers every aspect of the diving busi- 
ness, and includes such programs as In- 
struction, Travel, Student File (see Fig. 
1), Repair and Parts Inventory and Rent- 
als and Rental Inventory. It also includes 
such general programs as Payables and 
Receivables, Inventory, Purchasing and 



ENTRY I 5 




NAME 


JERRY M. KATZ 


STREET ADDRESS 


567 EAST 18TH COURT 


CITY 


ST. PAUL 


STATE 


MN 


ZIP CODE 


12345 


HOME PHONE NUMBER 


(123) 456-7898 


OCCUPATION 


PROFESSOR 


EMPLOYER 


UNIV. OF MINN. 


SEX (M or F) 


M 


DATE OF BIRTH (mo/day/yr) 


8/4/36 


HEIGHT (Inches) 


68 


WEIGHT (pounds) 


155 


HAIR COLOR 


BROWN 


EYE COLOR 


BLUE 


IF PHYSICAL TAKEN (ao/day/yr) 


2/16/81 


PHYSICAL GIVEN BY DR. 


CHARLES 0. TUCEK 


PHYSICAL CONDITION (comments) 


GOOD 


DATE CLASS BEGINS (mo/day/yr) 


3/19/81 


CLASS LEVEL 


BASIC 


CLASS LOCATION 


PARADISE HEALTH CLUB 


NAME OF INSTRUCTOR 


BOB ROBERTS 


TOTAL COURSE PRICE ($) 


150.88 


PAYMENT ARRANGEMENTS 


DEP. $50 — BAL. 1ST CLASS 


TOTAL PAID TO DATE ($) 


$50.00 


LAST PAYMENT MADE (mo/day/yr) 


1/25/81 


NEXT PAYMENT DUE (mo/day/yr) 


3/19/81 


PERFORMANCE ON POOL TEST 


AVERAGE 


NUMBER OF CLASS SESSIONS 


10 


NUMBER OF SESSIONS ATTENDED 


8 


FINAL WRITTEN EXAM SCORE 


100 


FINAL POOL TEST SCORE 


100 


CLASS WORK (comments) 


EXCELLENT 


POOL SKILLS (comments) 


ADEQUATE IN SWIM TEST 


NUMBER OF CHECK-OUT DIVES 


3 


CHECK-OUT SKILLS (comments) 


1ST DIVE-TROUBLE W/MASK 


CERTIFICATION ISSUED (Y or N) 


Y 


CERTIFICATION DATE (mo/day/yr) 


6/17/81 


CERTIFICATION AGENCY AND LEVEL 


PADI-BASIC 


CERTIFYING INSTRUCTOR 


BOB ROBERTS 


TOTAL EQUIPMENT PURCHASES ($) 


249 


LAST EQUIP. PURCHASE (mo/day/yr 


) 1/16/81 


TOTAL TRAVEL PURCHASES ($) 





LAST TRAVEL PURCHASE (mo/day/yr 


)• 


RATED CLASS-- 1-EXCLNT/5-P00R 


3 



Fig. 1 . Typical AquaComp student file. 



General Ledger. As an option, 
AquaComp can be made into an elec- 
tronic cash register with a cash drawer. 
The price is $7000. 

AquaComp has a password security 
system, as well as a built-in patented 
ROM chip specific to each machine. 
Thus, the software cannot be run on any 




Radio /hack 



TRS-80 DISCOUNT 



□ NO OUT-OF-STATE TAX 

□ NO SHIPPING COSTS 



TRS-80 
MODEL II 64K 



$35 



II 



PACKS ENOUGH DATA HANDLING POWER FOR 
MANY SMALL BUSINESSES. 




TRS-80 MODEL 

32K-2 DISKS 



$21 



II 



NEW PERSONAL COMPUTER . 
REAL-TIME CLOCK, SHARPER 
CRT IMAGES AND FASTER 
LOADING CASSETTES 



CERTIFIED CHECKS 
CASHIERS CHECKS 
OR CREDIT CARDS 




TRS-80 COLOR & 

computer or video ^i909 each 

A LOW COST, COLOR COMPUTER FOR PERSONAL BUSINESS OR ENTERTAINMENT 
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PERRY OIL & GAS INC. 

137 NORTH MAIN STREET, PERRY, MICH. 48872 

PHONE (517) 625-4161 

WARRANTIES HONORED BY ALL RADIO SHACKS • *T.M. TANDY CORP. 
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€ can help you 
bring your products 
to market. 

Independent Software 
/endors (ISV's) are the key to 
solving the software crunch in 
the 1980's. To help you bring 
your products to market, 
Digital Research introduces 
the ISV Support Plan — 
designed to assist you in: 
Developing Your Product 

□ With the fast and powerful 
PL/I-80 T " Programming 
System 

□ ISV Seminars covering high 
level applications 
programming 



Your Market 

ISV Seminars cover: 

□ Designing a marketing 
strategy 

□ Advertising 

□ Writing Manuals 

D Assuring software security 

□ Supporting and updating 
products 

On-Going Support Includes 
D Legal and technical 
information 

□ Distribution channels 

□ Printing facilities 

D Free product listing in our 
Applications Software 
Catalog 



All this plus the world's 
largest software marketplace 
— the CP/M® customer base. 

So why do it alone? Write 
Digital Research. Well send 
you our free brochure 
detailing the ISV Support 
Plan. 



U DOTAL RESEARCH* 

P.O. Box 579 
Pacific Grove, CA 93950 
(408) 649-3896 
TWX910 360 5001 



. 


















*> Reader Service— see page 210 
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Photo 1 . Sherwood's Apple II in use with the hyperbaric chamber. 



other microcomputer. The programs can 
be copied for backup purposes with a 
copying program supplied with the sys- 
tem. 

When I was at AquaComp's exhibit, 
they already had 50 committals. Not bad 
for a few days' work. 

AquaComp is a division of American 
Research Service Corp., 175 Fifth Ave., 
No. 1 101, New York, NY 10010. 

At the large Sherwood Selpac booth, I 
found an Apple II being put to an indus- 
trial use. Sherwood (120 Church St., 
Lockport, NY 14094) makes valves and 
regulators for scuba diving. They are us- 
ing their Apple II with a hyperbaric 
chamber, a breathing machine and a 
pressure transducer to test their 
regulators for efficiency. 

In essence, the Apple II receives signals 
through an A/D converter from the pres- 
sure transducer, which is placed inside 
the regulator being tested. The regulator 
is hooked to the breathing machine in- 
side the hyperbaric chamber, which sim- 
ulates the water pressures experienced 
when scuba diving. 

The program, written by Robert J. 



Miller of Freeville, NY, first dimensions 
the pressure data arrays. It then clears 
the screen and displays the menu of op- 
tions (a. calibrate the pressure transduc- 
er; b. run a test; c. end session). After the 
pressure transducer is adjusted, tests 
can be run, and the operator then enters 
pertinent data about the test. 

The breathing machine has a switch to 
trigger the data gathering phase at the 
start of the breathing cycle. The Apple II 
loops through the data arrays and stores 
the raw pressure data (up to 400 entries). 
This data is examined and run through 
formulas to calculate kilogram-meters 
per liter, and another array is filled with 
the modified data. A grid is plotted with 
x-y coordinate values and the test criteria 
are printed at the bottom of the screen 
(see Photo 1). The smaller the size of the 
pressure volume loop, the less work the 
diver's lungs must do and the more effi- 
cient the regulator. 

This program and the Apple II let Sher- 
wood make fast, accurate tests of their 
own, and their competitors', regulators. 

Their Apple II, by the way, is just a 16K 
model, and uses only a cassette. 



The Jeppesen/Sanderson booth was 
demonstrating the use of video tape for 
diving instruction. Upon further discus- 
sion with R. D. Swanson, director of mar- 
keting for special programs, I learned 
that Jeppesen/Sanderson has been de- 
veloping interactive teaching systems in- 
corporating a computer and a video disk. 

The diving program is still in its early 
stages, but J/S has been selling a similar 
program to flight schools to help with 
judgmental training. They are also work- 
ing on a program to train bank tellers 
how to spot fraudulent checks, hot 
checks, counterfeit money, and so on. 

The beauty of this type of system is the 
video disk's random access feature. It's 
ideal for use with a computer in interac- 
tive training, because the computer can 
go back and cover points that the student 
has missed or needs more help on. 

As a final note, the DEM A show wasn't 
the only place computers were in evi- 
dence. Not having been in Vegas for 
many years, I was surprised (I suppose I 
should have expected it) to see the profli- 
gate abundance of computerized one- 
armed bandits (Bally slot machines). Pull 
the arm, and the beautiful color graphics 
spin just like the real thing. There are 
various computer card games too. 
Naturally, I lost. 



MICRO QUI/ 



What Does This Program Do? 

10 A=l : B=l : S = 

20 FOR I = 1 TO N 

30 S = S + A 

40 C = A + B 

50 A = B 

60 B = C 

70 NEXT I 

80 END 
In N = 9, what is the value of S after the 
program is executed? 

(answer on page 1 92) 



MOVING? 

Let us know 8 weeks in advance so that you won't 
miss a single issue of Kilobaud Microcomputing. 
Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 



□ Address change only 

□ Extend subscription 

□ Enter new subscription 

□ 1 year $18.00 



□ Payment enclosed 

(1 extra BONUS issue) 

□ Bill me later 



If you have no label handy, print OLD address here. | 

( 
1 



03 Name 



X 



Address 



t City. 



Name 



Address 



City 



Call 



State 



Zip 



print NEW address here: 



Call 



State. 



Zip 



Kilobaud Microcomputing P.O. Box 997 • Farmingdale NY 11737 



I 



-i 
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The first personal aamputer 
for under $200 



The Sinclair ZX80. 
A complete computer- 
only $199. 95 plus $5. 00 shipping. 

Now, for just $199.95, you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sinclair ZX80. The computer that 
"Personal Computer World" gave 5 stars 
for 'excellent value.' 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

You simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 

Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips— 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer (6V2" x 8V2" x IV2" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 




Your course in computing. 

The ZX80 comes complete with its own 
1 j2& j p&'g£ gavde to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing— not just 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZX80 even more 
useful. Including 27 program cassettes, from 
games and home budgeting for just $6.95, 
to Sinclair's unique Computer Learning Lab 
(a workbook, six cassettes with 100 lessons, 
and two cassettes for storing programs). 

ZX80's advanced design features. 

Sinclair's 4K integer BASIC has perfor- 
mance features you'd expect only on much 
larger and more expensive computers. 
■ Unique 'one touch' entry. Key words 

(RUN, PRINT, LIST, etc.) have their 

own single-key entry to reduce typing 

and save memory space. 




■ Automatic 
error detection. 
A cursor identifies errors 
immediately to prevent entering 
programs with faults. 

■ Powerful text editing facilities. 

■ Also programmable in machine code. 

■ Excellent string handling capability— up 
to 26 string variables of any length. 

■ Graphics, with 22 standard symbols. 

■ Built-in random number generator for 
games and simulations. 

Sinclair's BASIC places no arbitrary re- 
strictions on you— with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of IK 
user memory to 16K, a plug-in 8K floating- 
point BASIC chip, applications software, 
and other peripherals. 

Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of con- 
sumer electronics worldwide. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 10-day money- 



Price includes TV and cassette connectors, 
AC adaptor, and 128-page manual. 

All you need to use your ZX80 is a standard TV 
(color or black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 




The ZX80 is a family learning aid. Children 10 and 
above will quickly understand the principles of 
computing— and have fun learning. 



To order call toll free: 800-543-3000. 
In Ohio call: 800-582-1364. 
back guarantee, and a 90-day limited warranty Ask for operator #508. 
which can be extended by 12 months under Sin- Phones open 24 hours a day, 7 days a week. 
clair's extended service program for $25.00. 



Sinclair Research Ltd., One Sinclair Plaza, 
Nashua, NH 03061. 



To: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061. 

Please send me ZX80 personal computer(s) at $199.95 each (US dollars), plus $5 

shipping. (Your ZX8C may be tax deductible.) 

Send me Computer Learning Lab(s) at $49.95 each. 

Register me for extended service program^) at $25.00 each. 




I enclose a check/money order payable to Sinclair Research Ltd. for $. 
Name 



Address 
City 



State 



Zip 



Age 



Occupation 

Intended use of ZX80 



Have you ever used a computer? □ Yes □ No Do you own another personal computer? □ Yes □ No 



L 



0-4-KM 
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Use It with TRS-80 
Computer Models 
I, II, and III 

Designed for the Decision Maker, 
VisiCalc is so effective that if no other 
computer program existed, VisiCalc 
alone would justify y° ur owning a 
TRS-80. It's an all-purpose planning 
and modeling program that dra- 
matically changes the way you make 
calculations. Ideal for businessmen, 
scientists, accountants, engineers, 
chemists — anyone wanting to solve, 
examine and revise complex formula- 
oriented computations at the touch of 
a button. 

The "Electronic Worksheet." VisiCalc 
adapts itself easily to your specific 
numerical problems, big or small. The 
computer screen becomes a window 
through which you view a section of 
an electronic worksheet. This sheet 
can be divided into as many as 63 col- 
umns and 254 rows (there are some 
restrictions depending on amount of 
available memory). In each "entry 
position" you can insert a description, 
number, or formula for computation. 
VisiCalc then automatically performs 
all calculations, displaying the results 
instantly. 




Here's Where the Magic Begins. Sup- 
pose you have a set of complex design 
equations. VisiCalc lets you define and 
store them and see the effect of chang- 
ing any variable. With every change 
VisiCalc instantly recalculates all 
affected parameters. Built-in transcen- 
dental and statistical functions make 
VisiCalc perfect for a wide range of 
engineering and scientific applications. 
You get the speed, storage and print- 
out capabilities of the computer — 
without the programming work. 

Amazing Versatility. VisiCalc is a pow- 
erful tool for everything from corporate 
financial planning to engineering anal- 
ysis to family budgeting. Sales projec- 
tions, cost estimation, and thousands 
of other time-consuming chores can 
be done in minutes — more thor- 
oughly than ever before! What's more, 
you can easily print specified portions 
of your worksheet with an optional 



printer or store it all on disk for later 
use. 

And It's So Affordable. VisiCalc soft- 
ware is available in three versions.- 32K 
disk Model I and 32K disk Model III 
($99.95 each) and 64K Model II 
($299). You can get your system 
started for only $2495 with a 2 -disk 
Model III, plus software, then add a 
printer later for as little as $799. All 
available at Radio Shack's 6100 stores 
and dealers and 123 Computer Cen- 
ters, and supported by 135 Service 
Centers, nationwide. Leasing and 
credit plans available. Come see what 
VisiCalc can do for you today! 

Radio /hack 

The biggest name in little computers 

Retail prices may vary at individual stores and deal- 
ers. Special order may be required initially. 

VisiCalc is a Trademark of Personal Software, Inc. 



Send For More Information on 
VisiCalc or TRS-80 Computers 

Radio Shack, Dept. 81-A-249 
1300 One Tandy Center 
Fort Worth, Texas 76102 
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LETTERS TO THE EDITOR 



Revealing Secret Code 

I particularly enjoyed Alan Sclawy's 
excellent article in your November issue, 
"CP/M Encryption Prescription" (p. 42). 

As the author pointed out, one defect in 
his program is that plaintext characters 
must be inserted if the encryption pro- 
cess results in certain control codes. A so- 
lution is to map the control codes onto 
the ASCII codes from 128 to 159. 

At the end of the encryption cycle, test 
the resulting code to see if it is less than 
32; if so, complement it with "NOT"; re- 
set the sign bit to zero with "XOR - 128"; 
and add 32. The process is simply re- 
versed at the beginning of the encryption 
loop. 

In CBASIC, we have the following at 
the start of the loop: 

IF P% > 1 27 THEN P% = NOT(P% - 32) XOR ( - 1 28) 

At the end of the loop is: 

IF P%<32 THEN P% = ((NOT P%) XOR ( - 128)) + 32 

I think you are performing a public ser- 
vice by helping to disseminate knowl- 
edge of cryptographic techniques, and I 
hope you publish more articles on this 
subject. 

John A. Thomas 
Dallas, TX 



See p. 64— Editors. 



Megabytes on Cassette 

A product has been on the market now 
for about a year that does just what you 
asked for in your November 1980 "Pub- 
lisher's Remarks" (New Ideas, p. 8)— that 
is, allow the storage of ten megabytes of 
Winchester data on a regular cassette. 

The Corvus Mirror is a low-cost backup 
for the Corvus Winchester disk system 
employing standard video recording 
technology. It converts the output of the 
Corvus 10 or 20 megabyte Winchester 
disk into a stream of serial bytes which 
can be recorded on any videotape record- 
er. The most common video machine 
used for this purpose is the video cassette 
recorder because it offers the conve- 
nience and low cost of easily available 
cassettes. 

Data is backed up at a one megabyte 
per minute rate, permitting the entire 
contents of a Corvus Winchester disk to 
be copied in ten or 20 minutes. Total ca- 
pacity of a cassette is 120 megabytes. 
Thus, the Mirror serves not only as a se- 
curity backup, but also provides archival 
I storage. In a larger sense, it allows micro- 



computer users to enjoy both the sealed 
environment reliability of the Winches- 
ter disk system and the convenience of 
cassette loading at the same time by re- 
loading cassette data back onto the disk 
as needed. 

Joseph D. Hughes 

Vice-president, Marketing 

Corvus Systems, Inc. 

San Jose, CA 



All Shapes and Sizes 

Arnold Bragg' s article "Area Estima- 
tion'' (October 1980, p. 112) showed an 
amazingly effective algorithm for its sim- 
plicity. Its greatest weakness is that only 
straight lines (not curves) are fitted be- 
tween the data points. 

To test the formula for its ability to fit 
curves, I used a circle with the radius of 1 
and chose the data points so they were 
equally spaced around the circumfer- 
ence. For comparison, I also calculated 
the area of an N-sided inscribed polygon. 
The area determined by the formula is al- 
ways the area of the inscribed polygon. 

Fitting a curved line is more of an in- 
convenience rather than a fault of the al- 
gorithm. Any inconvenience the fitting 
creates is more than made up for by the 
algorithm's ability to fit very complex 
shapes. The only time the algorithm 
failed was for the ring figure, and I tried to 
do the outside and the inside area in one 
pass. This could easily be handled by 
making two passes— one for the outside 
and the second one for the inside — and 
then subtracting the differences. 

Bob Fruit 
Hinsdale, IL 



A Change in the Standings 

Here's some new information that 
changes some of the data in your recent 
article "The 16-Bit Time Trials" {Kilo- 
baud Microcomputing, October 1980, p. 
182). 

The Z8000 CPUs are now available 
from both Zilog and Advanced Micro De- 
vices in 6 MHz clock rate versions (called 
the 8001 A and 8002 A). Use of the A ver- 
sion reduces cycle times to two-thirds 
that of the 4 MHz parts, resulting in exe- 
cution times and rankings in your Table 
2 of 32 us (*1) for table lookup, 712 us 
(#3) for block move, 5.3 us (#1 tie) for 
jump table and 13.3 us (*3) for multiply. 



The execution time index changes to 
0.596 (#2), and the overall index changes 
to 0.799, which makes the Z8000 number 
one in rank. 

John Springer 
Advanced Micro Devices, Inc. 

Sunnyvale, CA 



In Praise of Kit Building 

We enjoyed very much your January 
feature on "Assemble a Super Business 
System" by Dr. Tom Lukers. It certainly 
highlighted the money savings and ex- 
panded design capabilities one can 
achieve from building his own computer 
system in kit form. 

Congratulations to you and Dr. Lukers 
on a fine article. 

Myron Kukla 

Advertising and Public 

Relations Coordinator 

Heath Company 

Benton Harbor, MI 



The Importance of Being Zero 

Regarding Messrs. Price and Piescik's 
disagreement about zero numbering (Let- 
ters to the Editor, p. 27, October 1980), 
zero numbering is definitely not "an es- 
tablished design practice that novices 
might as well go along with." Zero num- 
bering will seem rather pointless until 
one enters that "mysterious" world of as- 
sembly language. Then, zero numbering 
becomes a necessity and not some mere 
tradition. 

First is the ease of indexing. In Mr. 
Price's example of the tracks on a floppy 
disk starting at track 0, suppose our pro- 
gram inputs any track number and looks 
in a table called DDATA which contains 
one byte per track to tell us what is on 
that track. Now remember that the label 
DDATA is actually the address of the be- 
ginning of the table, which is the first en- 
try. The track number is merely added to 
the address DDATA to obtain the correct 
byte. That is, to reference the first track 
(track 0), zero is added to DDATA, and 
since DDATA points to the first entry, the 
correct offset is chosen. If the first track 
was track # 1 instead of #0, then either 
one would have to be subtracted from the 
track number before indexing, or the first 
entry in DDATA would have to be filled 



(continued on page 211) 
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Will the industry survive? Manufacturers scramble to comply. 



FCC Takes Aim 

Against RFI Polluters 



By Chris Brown and Eric Maloney 



Deep within the confines of the 
CPU, hidden away in an orderly 
world of LSI clusters, crisp square 
waves obediently cycle and time, 
control and consort. Strict schedules 
keep them moving in lockstep as data 
is fetched, registers are incremented, 
stack pointers set and numbers 
crunched. Speed is of the essence: the 
user is an impatient master hoping to 
save a microsecond here, a nanosec- 
ond there. Frequencies run to the 
megahertz, and the benefits of brevi- 
ty in instruction implementation are 
paramount. 

But feeding on the square waves' 
speed and strength is the bugaboo of 
the computer revolution— radio fre- 
quency interference. Disruptive and 
counterproductive, RFI takes the 
form of thousands of harmonically 
related multiples of the square 
wave's fundamental frequency. 

This RFI renders nearby communi- 
cations receivers unusable. Just sit in 
a room with a working microcomput- 
er, and listen to a radio. It doesn't 
matter what frequency you tune to- 
easy listening FM, Top 40 AM, air 
traffic control, amateur or emergen- 
cy. As the machine cycles through its 
instruction set, there is intermittent 
noise from 1 to 1000 MHz, an annoy- 
ing staccato buzz coming from the 
processor through the keyboard, 
along the spaghetti maze of wiring, 
over the recorder leads, out of the rib- 
bon cables and even through the ac 
power line. The hash pervades the 
surrounding environment. 

It was only a matter of time before 
RFI caught the attention of the 
Federal Communications Commis- 
sion, the government agency respon- 
sible for refereeing the use of the 
radio spectrum. After three years of 
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study, the FCC handed the micro- 
computer industry a mandate: Get 
rid of the RFI by January 1981, or 
close up shop. 

The FCC wasn't kidding— the new 
rules are tough. Microcomputers 
marketed for home use (called class B 
computing devices) may not generate 
appreciable RFI from 450 kHz (just 
below AM radio) to 1000 MHz (above 
UHF-TV). The same regulations ap- 
ply to peripheral devices, whether 
sold separately or as part of a system. 

Microcomputer manufacturers 
must also follow a complex, time- 
consuming and expensive certifica- 
tion procedure. A note from Mom 
simply won't do— the manufacturer 
has to test its product, submit the test 
information to the FCC, complete ap- 



plication forms, submit photographs 
and pay certification fees. 

The price for noncompliance is 
harsh. The equipment cannot be 
marketed or advertised in the U.S., 
whether manufactured domestically 
or imported. 

By last fall, it became obvious to 
many companies that they could not 
meet the January deadline. Firms like 
Apple, Commodore, Exatron, Lobo 
and Heath went to the FCC praying 
for mercy and stalling for time. They 
all won extensions to April 1, but the 
reprieve did little to relieve the pres- 



Chris Brown is the assistant technical editor of SO 
Microcomputing, and Eric Maloney is on the 
Kilobaud Microcomputing staff. 



sure. In fact, as of press time, a few 
observers speculated that some firms 
might have to halt production, or per- 
haps even go out of business, if fur- 
ther extensions were not forthcoming. 

For most manufacturers, the cost 
will be high. The final bill for person- 
nel, eqvftprrieTA, testing and modifica- 
tions could run into the hundreds of. 
thousands of dollars. 

And what will be the impact on the 
consumer? Most obviously, he will 
have pay the costs through higher 
prices. He also might find it difficult 
to interface certain systems and pe- 
ripherals. And, in the long run, he 
might find fewer new products on 
the market. 

Inevitable 

Considering the history of RFI reg- 
ulation, the new rules concerning mi- 
cros come as no surprise. From the 
early days of diathermy to present- 
day data processing, the FCC has 
moved slowly but effectively to limit 
the interference potential of many 
types of devices. In 1947, an adoles- 
cent FCC allocated certain frequen- 
cies for use by industrial, commercial 
and medical equipment with the pro- 
vision that these devices meet techni- 
cal standards that specified limita- 
tions on radiation. More recently, the 
FCC moved to control RFI-generating 
CB sets. 

"Because the spectrum is a valu- 
able but limited resource that can be 
used in various but incompatible 
ways, simple economic efficiency 
suggests that such a resource be 
employed in its most valuable way," 
says a Microcomputer Industry 
Trade Association (MITA) report. 
"By issuing its new rules the FCC has 
decided that radiation from electron- 




Photo 1. Interior of the RF-proof, shielded chamber ofR and B Enterprises' test facility. A PET micro is 
being tested. Photos and figures courtesy of R and B Enterprises. 



ic devices is a less valuable use of the 
spectrum than the radio services with 
which they might interfere." 

The new rules distinguish between 
two kinds of micros: those marketed 
for use in commercial settings (class 
A) and those intended for use in resi- 
dential settings (class B). In each case, 
the marketing strategy of the manu- 
facturer determines the class of the 
device. Class B computing devices in- 
clude the Heath H8 and H-89; the 
TRS-80 III, and Color Computer; the 
Apple II; the Commodore PET; and 
OSI C1P and C4P; and the Atari 400 

and 800. 

The class B technical standards are 
much tougher than those of class A 
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Fig. 1. Typical test fixture used in radiated emissions testing. Site size can be three, ten or 30 meters. 



(see Figs. 2a and 2b). The FCC's rea- 
soning was that home computers 
are in closer proximity to interfer- 
ence-prone equipment like TVs, 
short wave radio receivers and land 
mobile equipment. They also felt that 
class A devices are more carefully 
maintained and responsibly oper- 
ated. 

The two classes of computers face 
entirely different procedures to gain 
FCC approval. Class A devices need 
only verification. This is essentially 
an honor system in which the manu- 
facturer tests his equipment to en- 
sure that it meets FCC requirements, 
but doesn't need to notify the FCC. 
Certification, on the other hand, is an 
equipment authorization issued by 
the FCC for equipment designed to 
operate without individual license. 
The equipment receives a certifica- 
tion number which must appear on 
the computing device. 

Manufacturers of class B devices 
have faced problems in two major 
areas: testing and modification. Both 
take time and money. 

For example, while electromechan- 
ical compatibility (EMC) testing tech- 
nology has been known and used for 
many years, an air of mystery still 
surrounds test procedures. Lately, 
only a few specialty labs have been 
doing EMC testing on the govern- 
ment's behalf. 

Last June, in response to pressure 
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from the computer industry, the FCC 
published federal guidelines for EMC 
testing. It left little time for manufac- 
turers to construct the elaborate test 
fixtures (see Fig. 1), buy the equip- 
ment and run the tests before the Jan- 
uary 1, 1981, certification deadline. 

The measurements themselves are 
simple. But the equipment is sophis- 
ticated and expensive. A spectrum 
analyzer capable of operating to 1 
GHz costs $10,000-$30,000. Add to 
that the cost of building a test site 
complete with remote control turn- 
table, calibrated dipole antennas and 
full ground screen, and smaller man- 
ufacturers find the project impossi- 
ble. 

Some manufacturers have turned 
to independent test labs, such as R 
and B Enterprises of Plymouth Meet- 
ing, PA. R and B specializes in all 
types of EMC testing and will per- 
form the required tests (see Photo 1). 
Their fees vary, but a ballpark figure 
for class B testing is $1000 a session. 
Most micros can be tested in one or 
two sessions. 



Industry Ordered 
To Clean Up Its Lines 

Class B computing devices must 
meet two RFI requirements (see 
Figs. 2a and 2b). Power-line-con- 
ducted measurements determine 
the RF component from 450 kHz 
to 30 MHz present on the comput- 
er's ac power cord. Radiated VHF 
emissions determine the RF field 
radiated by the computer between 
30 MHz and 1000 MHz. In both 
cases, a spectrum of frequencies is 
scanned within which any detect- 
ed RF energy must be below speci- 
fied values. Unfortunately, several 
variables which have a direct ef- 
fect on the measurements must be 
accounted for if the results are to 
be accurate. 

In power-line-conducted mea- 
surements, the impedance of the 
ac network the computer is con- 
nected to affects test results. Since 
the load placed on this network by 
other equipment is unpredictable, 
a line impedance stabilization net- 
work (LISN) must be connected in 
series with each supply conductor 
of the unit under test to provide 
standard test conditions. The LISN 
must be bypassed and filtered on 
the supply side so that adverse ef- 
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Class A devices: 

Class B devices: 
Class 1 TV devices: 


0.45-1.6 
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Fig. 2a. RF voltage limits for power-line-conducted emissions. 
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15 
15 


Fig. 2b. 


RF voltage limits for radiated 


emissions. 



Since radiation levels are affected 
by the physical placement of the 
computer, its disk drives, cabling, 



fects of supply impedance are 
minimized. 

Some confusion exists as to what 
type of network should be used, 
since differing values of induc- 
tance affect RFI levels and fre- 
quencies. An LISN using a 50 uH 
series inductance with the line is 
now accepted as standard by the 
FCC (see Fig. 3). 

Radiated VHF emissions can be 
measured in several ways but re- 
quire the use of a qualified test 
site. To find out if his test site is 
qualified, a manufacturer must 
run tests to determine the site's at- 
tenuation. This is done by compar- 
ing signal attenuation levels with 
two identical, calibrated half -wave 
dipole antennas according to a spe- 
cific, FCC approved procedure. 
Site size can be three, ten or 30 
meters and both indoor and out- 
door test sites are allowed, as long 
as they are constructed in a 
fashion the FCC finds appropriate 
(see Fig. 4). 

Thirty-meter sites generally dis- 
play the best attenuation charac- 
teristics but are the most costly to 
build. When tests are run indoors, 
a shielded room is suggested. (See 
Photo 1.) 

-C. B. 



printer and so on, the tests must de- 
termine which configuration of hard- 
ware generates the most RFI. Also, 
micros that accept peripherals must 
be checked with each combination of 
equipment available. As far as the 
FCC is concerned, an 8K CPU that 
has the potential of being upgraded to 
16K is actually two different com- 
puters. The 8K version may meet ra- 
diation requirements while the 16K 
doesn't. It is the manufacturer's re- 
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Fig. 3. LISN circuit used in power-line-conducted 
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NEW| - Okidata 
Microline82.$ 799. 

Features: 80 C.P.S.; 
Bidirectional; Full forms 
Control; Choice of 
Parallel or Serial Inter- 
face as Standard; Buff- 
ered Serial Optional 

Epson Model 
MX-70 $ 495. 

Features: 80 C.P.S.; 
Unidirectional; Bit Plot 
Graphics; Adjustable 
Sprocket from 4" — 10" 



List Price Your Cost 
Epson Model Ask For 

MX-80 $ 645. Our Price 

Okidata SfSCCfl 

Microline80.$ 599. OuKQMJ 

Okidata Ask For 

Microline82 I Microline83 $1260. Our Price 
Microiine u I Anadex D p_ 95 oo & Ask For 

DP-9501 $1650. Our Price 

Your Cost | Anadex $©QC 

^OTflWQ ■ DP-8000 $1095. OOfSkiJ 

ojfif&J i INTERFACES — 

Epson Apple Plug-in 

Interfaces Cable $110. 

Epson Serial 

Interface & Cable $ 90. 

Epson IEEE 488 

Ask For I Interface & Cable $ 80. 

n..r Prirp Model TRS-80 Expansion 

uur Knee ■ |nterface Cab|e $ 35 

Model 232 Universal 
CA Cable, Universal 
Serial Interface $ 25. 



Okidata Microiine 

80 Tractor 

Okidata Microiine 80 

RS-232 Interface with 256 

Character Buffer . . $170. 

SYSTEMS FURNITURE — 

We stock Systems Furniture 

tables. 

PRINTER STANDS — 

We stock Universal printer 
stands for most printers. 
COUPLERS & MODEMS — 
We handle the broad Tek-Com 
line. 
BREAKOUT BOX 

List Price Your Cost 
— HAYES Ask For 

TECHNICAL $195 Our Price 

Full RS ?32 Breakout and 
Patching Interface Box 
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ASK FOR OUR 
©INSTANT DISCOUNT 
OFrom Roy Hawthorne 
Talk To Bill Tokar On 
Applications 



^Reader Service— see page 210 



CALL TOLL FREE 
U.S.A. 
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1-800-482-8393 
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sponsibility to cover all bases. 

The manufacturer must keep com- 
plete test records. If a test has to be 
repeated on demand, the hardware 
placement and the test equipment 
settings must be duplicated exactly. 
If a new peripheral is added to an 
already-certified system, the original 
system test must be run precisely as it 

was the first time. 
At present, there is no government 

requirement for benchmark software 
to be used during the course of test- 
ing. The FCC realizes that an idling 
machine will have different interfer- 
ence characteristics than one that is 
performing I/O or arithmetic opera- 
tions. As with system configuration, 
the burden of finding worst-case situ- 
ations lies with the manufacturer. 
The price of oversight or deceit is the 
loss of certification and the right to 
market the product. 

Modifications, too, can be expen- 
sive. In some instances, extra shield- 
ing will do the trick. But other manu- 
facturers have had to redesign and 
modify the insides. 

Combined, the testing and modify- 
ing has proven to be costly and time- 
consuming. In late fall of last year, 
several manufacturers filed for and 
received eleventh-hour deadline 
postponements, citing potential plant 
shutdowns, employee layoffs and 
severe economic hardship. 

Unhappy Manufacturers 

The FCC originally set the deadline 
for July 1, 1980. But the chore was 
simply too overwhelming. Many 
firms didn't have the equipment or 
the personnel, and weren't even too 
sure of what exactly the FCC wanted. 
As one engineer puts it, "Just inter- 
preting the documents was a major 
effort." So responding to pressure 
from the industry, the FCC moved 
the class B deadline up to Jan. 1, 
1981. 

Even with the extra six months, 
many manufacturers found that they 
could not do all of the testing and 
make the necessary modifications in 
time. By late fall, the FCC found itself 
with a number of requests for post- 
ponement. 

Ironically, one of the first was the 
Heath Company. The veteran of elec- 
tronics manufacturing filed its letter 
on Oct. 20, stating that the task of 
meeting the new regulations was 
'monumental." The company 
claimed that it had spent nearly 
$375,000 on one product family 
alone. 




Photo 2. A typical ten-meter outdoor test range. 
Note ground screen and adjustable antenna mast. 



According to Heath technical con- 
sultant Steve Parker, each microcom- 
puter has almost had to be rede- 
signed. The units, he says, will look 
and operate identically, "but the in- 
sides will be entirely different.' 

'It's basically like developing a 
completely new product,' he says. 
"Only we're not going to get anything 
out of it." 

Parker says that Heath faces spe- 
cial problems because hobbyists 
make up such a large part of their 
market. 

"Some companies can simply put a 
metal box around their computers," 
he says. 'But ours have to be user- 
serviceable. Our customers need to 
get in there, especially if they're 
building a kit." 

He cited other problems: "Apple, 
for example, doesn't have any video 
circuits. Our video circuits are 
creating more noise than anything 
else." 

Parker won't say for certain that all 
of Heath's computers will be certi- 
fied by April 1. 

"Our engineers are working hard 
on it, and our legal department is 
working on getting extensions," he 
says. "We're optimistic that one way 
or another we'll be able to stay in pro- 
duction." 

Apple, too, has had its share of ex- 
penses. One executive at Apple told 
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Lifelines is the publication 
dedicated to keeping you 
up-to-date on happenings 
in the explosive micro- 
computer world. 

Lifelines specializes in news about software for CP/M* 
and similar operating systems. 

Lifelines does it with a guarantee of high 
level, in-depth analysis of software uses and 
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an industry newspaper in February 
that the company has spent $100,000 
on testing equipment, added four 
people to the engineering staff and 
made "quite a sizeable change" in 
the Apple II. 

People in the industry mention 
other problems. For instance, very 
little information on RFI test proce- 
dures is available. An exo facto ruling 
prohibits current FCC employees 
from discussing such matters with 
members of the industry, and the lit- 
erature on RFI is scant. A two-day 
seminar in Boston sponsored by R 
and B drew over 100 computer hard- 
ware engineers, representing firms 
like Centronics, DEC, Itek and NEC. 
The company is running similar sem- 
inars in several other cities to dis- 
pense information on requirements 
and testing and on modification. 

Also, companies are unable to 
make major purchasing commit- 
ments until their modified devices 
are approved. Thus, even though a 
firm might meet the April 1 deadline, 
it might be faced with a lag time be- 
tween approval and production. This 
could severely disrupt production 
and marketing schedules. 

Not everyone has experienced the 
problems Heath and Apple have. 
Radio Shack's line of TRS-80s re- 
ceived their certification by January, 
as did the Atari computers and Texas 
Instruments' TI 99/4. In fact, some 
technical people in the microcomput- 
er industry feel that the obstacles 
have been vastly exaggerated. 

"We designed our Color Computer 
from the start to be pretty much 
noise-free,' says Steve Leininger, di- 
rector of advanced development at 
Tandy/Radio Shack. "We, along with 
everyone else, knew that we were 
living on borrowed time." 

Leininger adds that the expense of 
tests and modifications depends 
largely on the abilities of the techni- 
cians involved. 

"To a digital computer designer, 
the solutions are not that obvious," 
he says. "To someone experienced in 
RFI, it's not that big of a deal." 

B.J. Freeman, an engineer at Exidy 
Systems, agrees. An engineer with 
the proper background, he says, 
could do the job in six months; some- 
one without the experience could 
take one and a half to three years. 

'If the manufacturer gets someone 
with experience in magnetics, they 
shouldn't have any trouble modify- 
ing," Freeman says. 



Leininger says that other comput- 
ers, like the Atari, were originally de- 
signed to meet the requirements for a 
class 1 TV device. These standards 
are even stricter than those of class B. 

Passing the Bucks 

To the consumer, the impact of the 
new standards will be most notice- 
able when retail prices go up. Apple 
is adding $135 to its Apple II price. 
Heath's Steve Parker says Apple's 
figure "is in the ballpark." 

In the long run, the consumer 
might be faced with a decrease in the 
number of new products being made. 
Some manufacturers will not find it 
profitable to continually release new 
models in the numbers and variety 
computer buffs are used to. Smaller 
manufacturers may simply not be 



able to allocate sufficient money and 
manpower to ensure that their equip- 
ment meets radiation requirements. 
This could eventually reduce the 
amount of research and development 
going on, since much of this activity 
is in the province of the small com- 
pany. 

In addition, some variety and flexi- 
bility of hardware may be lost as the 
number of products decreases and 
the possibility of equipment combi- 
nations becomes limited. For exam- 
ple, are Lobo drives approved for use 
with the Apple III or only the Apple 
II? Is an Exatron stringy floppy OK to 
use with a Radio Shack Model IV or 
Model V, or both? 

Owners of two identical systems 
may not be able to swap parts, if they 
happen to be built before and after 



Trying to Live in Harmony 

With Harmonics 



By Frank J. Derfler, Jr. 



There go the federal bureaucrats 
again. Getting into everybody's 
business and making the price of 
everything go up. Why did they come 
up with this Part 15 anyway?" 

Contrary to what you might think, 
the FCC has used Part 15 for a long 
time to protect the frequencies of 
each radio service and to prevent the 
pollution of the radio spectrum. If 
you take a look at that old CB walkie- 
talkie in the bottom drawer, you will 
find it probably complied with Part 
15. Garage door openers, radios and 
TV all fall under Part 15 of the Federal 
Communications Commission's rules 
governing low power communica- 
tions and restricted radiation devices. 
Only in late 1979, after digital devices 
had been interfering with the radio 
services for several years, did they 
bring computing devices under their 
control. 
The FCC issued their first report 
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and order on computing devices in 
October 1979. In April 1980, as the 
result of many petitions, they extend- 
ed their deadlines for compliance 
with emission restrictions until Janu- 
ary 1981. They have divided micro- 
computers into two classes: those 
marketed for commercial and indus- 
trial use (class A) and those marketed 
for residential use (class B). The re- 
quirements are more strict for type B 
machines, because they are in closer 
proximity to television and radio re- 
ceivers. 

This is the same FCC that recently 
deregulated the telecommunications 
industry to foster business and com- 
petition. This is the same organiza- 
tion that cannot economically afford 
to police the citizen band radio spec- 
trum for minor violators. The FCC is 
not a power-hungry empire-building 
bureaucracy. But the cross-hatch on 
the TV set can only be ignored for so 
long— the buzz on the police radio 
cannot be ignored at all. 

The attention of the FCC was drawn 
to computer devices by complaints 
from police and fire departments, 
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the new regulations. Thus, a busi- 
nessman may own two identical 
Heath H-89s, but not be able to inter- 
change boards. 

We finally come to the issue of en- 
forcement. Can the FCC put teeth in- 
to its certification stipulations in the 
real world? 

The FCC has the authority to pur- 
sue cease-and-desist orders, or, in ex- 
treme cases, felony convictions. The 
latter could involve fines and prison 
terms of up to two years. Users, too, 
are liable, and can be ordered to 
shield their equipment. While it is 
unlikely that a cadre of RFI police 
will be raiding the homes of interfer- 
ence-generating computerists using 
unauthorized mixes of hardware, it is 
possible that manufacturers will be 
forced to design equipment in such a 



way that unapproved interconnects 
become difficult. 

As fast as old problems are faced, 
new ones arise. As MITA points out, 
"changing work patterns will slowly 
blur the environmental distinctions 
between the home and office, and 
evolving communication services 
will continue to place additional de- 
mands on spectrum usage." What 
will the FCC do when more radio 
receivers are used in commercial en- 
vironments? Or when more class A 
computers are used in residential 
areas? 

Predictions can only be tentative. 
Recent commission actions come at a 
time when decontrol is a Washington 
watchword. How Republican Presi- 
dent Ronald Reagan's new FCC 
chairman will view commission in- 



The schedule of two-day seminars being 
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Baltimore— April 27/28 
Boston— April 23/24 
Chicago— April 27/28 and May 4/5 
Denver— April 30/May 1 and May 6/7 
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volvement in this elemental level of 
microcomputing remains to be seen. 
But for the moment, no one in the 
industry is too pleased with the first 
chapter of the script. ■ 



amateur radio operators and TV view- 
ers. Coin-operated video machines 
were among the first to draw fire. 
Public watering holes that had spent 
considerable sums on high antennas 
and wide-screen TV projection sys- 
tems found themselves with wide- 
screen wavy lines whenever some- 
one slipped a coin in a video game. 

I own a 1977-era microcomputer 
system. (A depreciated antique to 
everyone but the IRS.) When I'm on 
the system, my family cannot watch 
most of the TV channels because of 
radiated interference. This is not a 
new story. There are several very 
widely used commercial terminals 
which were radio frequency pollut- 
ers long before microcomputers be- 
came available. Anyone who has 
ever tried to use a police scanner or 
amateur radio receiver near one of 
these systems knows how widespread 
the interference can be. 

The RF radiation from microcom- 
puters is particularly nasty because it 
is so varied, has so many harmonics 
and has such good antennas. Oscilla- 
tors can be found on memory boards, 
CPUs, I/O ports and all through com- 
puter systems. They operate on many 
fundamental frequencies spread be- 
tween 1 and 20 MHz. Little or no de- 
sign effort was made to restrict the 
harmonics of their oscillation be- 
cause computers run fast and fast 
speed means wide bandwidth. Strong 
signals in the spectrum above 300 
MHz can be detected hundreds of 
feet away from many microcomputer 
systems. A typical microcomputer 
has a maze of wires and cables lead- 



ing to peripheral devices. These leads 
make excellent antennas for RF radi- 
ation. 

The leaky RF design of digital cir- 
cuits can work both ways. It can let 
interference in as well as out. I have 
personally witnessed an electronic 
Christmas toy (a programmable tank) 
running under an operating table 
cause the complete crash of a TRS-80 
Model I during a disk read. What 
goes out can come in. 

Some portions of the industry were 
slow to respond to subtle warnings 
about the danger of inviting regula- 
tion by marketing devices producing 
so much interference. But other man- 
ufacturers, most notably Radio Shack 
and Atari, were able to produce new 
clean systems at reasonable prices. 
The Radio Shack TRS-80 Model III 
and Color Computer and the Atari 
400 and 800 computers passed the 
certification tests run by the FCC. 
The Hewlett-Packard HP-85 and Tex- 
as Instruments 99/4 are also certified. 

Both Heath and Apple have been 
granted waivers for their systems 
through April 1981. The folks at 
Heath say privately that they had to 
go for outside engineering help expe- 
rienced in RFI design to clean up 
their line. Most of the changes were 
not in exterior packaging, but in de- 
sign details. They probably found 
that little things such as cable rout- 
ing, circuit board arrangement and 
ground plane shielding mean a lot. 
Word is that H-89 deliveries are be- 
ing slowed by the changes. 

The rumors persist that the Apple 
III has been delayed because of RFI 



problems. It was due for testing at the 
FCC laboratories in Maryland in Feb- 
ruary. Those of you with Apple II 
computers should know that a parts 
kit is available from Apple Computer 
to reduce the interference radiated 
from this system. The kit (part num- 
ber 652-0152) has some capacitors for 
bypassing, ferrite beads for choking 
and solder lugs for grounding. 

Bypassing, choking and grounding 
unwanted signals have been standard 
design practices of electrical engi- 
neers from the days of vacuum tubes. 
Several graduates of prestigious elec- 
trical engineering schools told me 
that today's students who elect to go 
into digital systems in their junior 
year are never exposed to those 'RF 
techniques" at a practical level. 

Shielding has also always been im- 
portant in containing RF. Metal cabi- 
nets combining adequate shielding 
and cooling are expensive items. (Ru- 
mors also say Commodore is now 
benefiting from early problems with 
plastic cabinets which gave them a 
great metal cabinet line.) Some man- 
ufacturers are using a metallic com- 
pound called aqua-dag (usually found 
in TV picture tubes) to line the inside 
of their cabinets to reduce radiation. 

In the end, the computing public 
will benefit from the FCC Part 15 en- 
forcement. We will have equipment 
with new designs that will be both 
less interfering and less subject to in- 
terference from outside RF sources. 
Additionally, cleaner systems may 
bring peace to many residential com- 
puter users who now have to negoti- 
ate for air time.B 
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This versatile machine-language program for the C IP saves any area of memory to the cassette recorder. 



Save It with CASSY 



By Andrew N. Messent 



I had used my OSI C1P for a few 
months before I became aware of 
two major deficiencies in its ROM 
software. 

First, it lacks a routine to save a ma- 
chine-language program: the C1P 
ROM monitor can load a machine- 
language program but not save it. OSI 
markets an extended monitor that 
can save machine-language programs 
in a checksum format, but a saved 
program can only be loaded by the 
checksum loader in the extended 
monitor. The extended monitor also 
occupies over 2K of RAM, effectively 
leaving IK for user programs (in a 4K 
system). Furthermore, there is no 
way to make a stand-alone back-up 
copy of the extended monitor. 

Second, the BASIC SAVE com- 
mand occasionally creates a tape that 
will not load correctly. Since the C1P 
has no cassette verification routine, 
the only way to check a tape is to load 
it; if the tape is bad the C1P gives a 
syntax error on any lines that wrap 
around to the next CRT line. 

After spending many hours input- 
ting and debugging a particularly 
long and complex program, I 
dumped out the data from a bad tape 
and discovered the C1P was inserting 
extra line-terminating characters at 
the point that the line wrapped 
around to the next CRT line. The line 
would load fine up to the extraneous 
characters, but the C IP then treated 
the second half as a new line and gave 
a syntax error because there was no 
line number. 
I wanted to design a small ma- 
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chine-language program that could 
save any area of memory to the cas- 
sette recorder. It had to be small 
enough to be useful in a 4K system 
and easily input using the C1P ROM 
monitor. The tapes saved had to be 
auto-loading by the C IP ROM moni- 
tor's L command. There could be no 
software requirements other than the 
C1P ROM monitor. The program had 
to create tapes that transferred con- 
trol back to the C IP ROM monitor af- 
ter loading. 

As designed, CASSY occupies 230 
bytes of RAM at hex 0F00 to 0FE5 
and uses seven page zero locations, 
hex 00B9 through 00BF. The program 
can easily be modified to transfer 
control to any memory location (even 
to the program that it is loading). 

Implementation 

The OSI C IP is a versatile machine 
with some nice surprises for an in- 
quisitive programmer. The cassette 
interface is controlled by an MC6850 
UART that is under software control. 

The UART has two memory loca- 
tions associated with it. The status 
and control registers are located at 
F000, and the read and write registers 
are at FOOl. A byte written to F000 
goes into the control register; a byte 
read from F000 comes from the status 
register. A byte written to FOOl goes 
into the transmit data register; a byte 
read from FOOl comes from the re- 
ceive data register. The UART status 
and receive data registers can't be 
written to, and, conversely, the con- 
trol and transmit data registers can't 



be read. 

To make use of the UART a certain 
sequence of steps must be followed. 

1. Master-reset the UART. 

2. Initialize the UART for the cor- 
rect baud rate, number of data bits, 
number of stop bits, parity and inter- 
rupt logic. 

3. Read the UART status and check 
the appropriate bit for the empty re- 
ceive or transmit data register. 

4. Read or write a byte of data. 

5. Loop until all data has been 
transferred. 

6. Flush the last two data bytes out 
of the UART. 

Once you fully understand the 
UART operation and you also realize 
that the OSI ROM monitor's L com- 
mand just transfers control to the cas- 
sette port, it is a simple matter to 
create a tape that controls the com- 
puter. That is essentially what an 
auto-load tape does. 

The auto-load tapes are divided in- 
to three main parts: header, body and 
trailer. The header consists of the 
monitor commands to load the tape 
to the memory locations from which 
the recording was made. The body is 
the main part of the data, recorded a 
byte at a time followed by a carriage 
return. The trailer consists of the 
commands to return control to the 
ROM monitor. 

Program Description 

The program is broken down into a 

Address correspondence to Andrew N. Messent, 
1306 Pinewood Drive, Frederick, MD 21701. 



main routine and three subroutines. 

The subroutine that actually writes 
a byte to the cassette is called PUT. 
PUT reads the status register at F000 
and loops until bit 2 is high, indicat- 
ing that the transmit data register is 
empty. PUT then writes a byte to the 
transmit data register at F001 and re- 
turns to the calling routine. 

PUT2 converts a byte of data into 
two ASCII characters and writes 
each, by calling PUT, to the cassette. 

GETAD prompts for the starting 
and ending memory addresses to 
SAVE. GETAD uses two OSI ROM 
routines, FEED and LEGAL, at hex 
FEED and FE93, respectively. FEED 
accepts characters from the key- 
board, and LEGAL checks to see if a 
valid hex character was entered. 
GETAD calls FEED and LEGAL and 
gets a pair of valid hex characters at a 
time. It converts each pair into a sin- 
gle hex byte, which is returned to the 
main routine. 

CASSY calls GETAD, which 
prompts for the starting and ending 
addresses. The starting address is 
written to the cassette by PUT2 and 
PUT as an auto-load header, and is 
saved as the pointer to the current 
memory location. The memory con- 
tents to save are converted a byte at a 
time into two ASCII characters fol- 
lowed by a carriage return, which are 
then written to the cassette port. 

The current memory location is 
then incremented and compared to 
the ending memory location. If they 
are not equal, the program loops back 
and processes the next byte. When all 
memory locations have been written, 
CASSY writes the commands onto 
the tape that returns control to the 
ROM monitor. CASSY then jumps to 
FEOC (the OSI ROM monitor's entry 
point). 

Input CASSY Using the CIP's 
ROM Monitor 

The easiest way to get CASSY up 
and running is to input it the way I 
did, a byte at a time, using the C1P 
ROM monitor. Power-up your C1P 
and hit the break key, followed by 
the M key. Then type in .0F00/. This 
procedure puts the monitor into the 
address mode, loads address 0F00 
and then transfers the monitor to the 
data mode. Referring to the hex 
dump, each pair of characters is a 
byte. Starting at the upper-left corner 
of the dump and working to the right 
and down, type in a byte at a time, 
followed by a carriage return. 

Go to the beginning and check the 



Program listing. Assembly-language cassette save program for the OSI C1P. 

* * * CASSY * * * 

WRITTEN 10-FEB-80 BY ANDREW N. MESSENT 






FEED 

LEGAL 

CASSY 



A CASSETTE SAVE PROGRAM THAT CAN SAVE THE CONTENTS OF ANY 
MEMORY LOCATIONS TO THE CASSETTE PORT. THF TAPE CREATED WILL BE 
AUTO-LOADING AND WILL TRANSFER CONTROL TO THF ROM MONITOR UPON 
COMPLETION. 



*=*0F00 

=$FEED 
=*FE93 
LDY 



LDA 
STA 
LDA 
STA 



JSR 
STA 
JSR 
STA 
LDA 
STA 
INY 



JSR 
STA 
JSR 
STA 



LDA 
STA 



LDA 
STA 



JASSEMBLE AT HEX 0F00 

JC1P KEYBOARD INPUT ROUTINE 
JC1P HEX VALIDATE ROUTINE 



♦ 00 



LDA 
JSR 
LDA 
JSR 
LDA 
JSR 
LDA 
JSR 



CURRENT CRT POINTER IS CONTAINED IN HEX OOBF AND OOBE 

#♦45 

♦ BE 

♦ ♦D3 

♦ BF 

GET THE START ADDRESS t STORE IN HEX OOBD AND OOBC 

GETAD 

♦ BD 
GETAD 

♦ BC 

♦ ♦2C 
(♦BE)fY 



GET THE ENDING ADDRESS » STORE IN HEX OOBB AND OOBA 

GETAD 

♦ BB 
GETAD 

♦ BA 

RESET THE UART 

♦ ♦03 

♦ F000 

INITIALIZE UART FOR CASSETTE OPERATION 

♦ ♦11 

♦ F000 

write the auto-load header to the cassette 

jan ascii ' . ' 

j hi order start address byte 
;lo order start address byte 
jan ascii '/• 



♦ ♦2E 
PUT 

♦ BD 
PUT2 
SBC 
PUT 2 

♦ ♦2F 
PUT 



J 

i 
I 

t 

it 

I 

J 



GET A BYTE OF MEMORY AT A TIME AND WRITE IT TO THE 
CASSETTE AS 2 ASCII CHARACTERS FOLLOWED BY A CARRIAGE RETURN 



2* 

9 
9 

9 



LDY 
LDA 

JSR 

LDA 
JSR 



INC 
BNE 
INC 
LDA 



CMP 
BNE 
LDA 
CMP 
BNE 



♦00 
($BC)»Y 

PUT2 

♦ ♦OD 
PUT 

INCREMENT THE POINTER 

IK 

2f 

♦ BD 

♦ BD 

SEE IF DONE 

♦ BB 
It 

♦ BC 

♦ BA 
If 



JWRITE A BYTE 
» WRITE A <CR> 



WRITE THE COMMANDS TO THE CASSETTE THAT WILL RETURN CONTROL 
TO THE ROM MONITOR. 

THE CODE HERE CAN BE MODIFIED TO TRANSFER CONTROL TO ANY 
DESIRED ROUTINE t INCLUDING THE PROGRAM LOADING. 

JAN ASCII • . • 

JAN ASCII ■F" 

JAN ASCII *E # 

JAN ASCII 'O* 



LDA 


♦ ♦2E 


JSR 


PUT 


LDA 


#♦46 


JSR 


PUT 


LDA 


#♦45 


JSR 


PUT 


LDA 


#♦30 


JSR 


PUT 




Microcomputing, April 1981 39 



Program listing 


continued. 
















LDA 


♦ ♦43 














JAN ASCII 'C 


JSR 


PUT 
















LDA 


♦ ♦47 














JAN ASCII ••• 


JSR 


PUT 


















FLUSH* 


THE 


LAST 


CHARACTERS OUT OF THE UART 


LDA 


♦00 
















JSR 


PUT 
















JSR 


PUT 
















9 

i 

• 


RESET 


THE 


UAR1 










t 

LDA 


♦ ♦03 
















STA 


♦F000 
















i 


RETURN 


TO 


THE 


C1P ROM 


MONITOR 


JMP 


♦FEOC 
















f ===s=====s== 


========= 


==== 


: = : 


r = = 


= = = = = : 


IBI 


: = : 


======================================== 




* * * 


E 


N 


D 


F 


M 


A 


IN * * * 


;============ 


========= 


= = = = 


: = : 


= = = 


: = = = = = : 


= = = 


: = : 


=======================================• 




* * * 


s 


u 


B 


R U 


T 


I 


N E S * * * 


y IMMMIMM 


















1 

GETAD JSR 


* * * 


G 


E 


T 


A D 


* 


* 


* 


FEED 














J GET A CHARACTER 


STA 


(♦BE) » 


Y 












{DISPLAY 


JSR 


LEGAL 














J VALID ? 


CMP 


♦ ♦80 
















KQ 


GETAD 














J NO ! 


INY 
















J CRT POINTER 


ASL 


A 
















ASL 


A 














J THE L.0 ORDER NIBBLE IS THE 


ASL 


A 














JHIGH ORDER NIBBLE OF THE 


ASL 


A 














JADDRESS BYTE 


STA 


♦ B9 














JTEMP STORAGE 


3$ JSR 


FEED 














J GET A CHARACTER 


STA 


(♦BE) t 


Y 












i DISPLAY 


JSR 


LEGAL 














i VALID ? 


CMP 


♦ ♦80 
















BEG 


3% 














J NO ! 


' INY 
















JCRT POINTER 


AND 


♦ ♦OF 














J MASK OFF UPPER NIBBLE 


CLC 


















CLD 


















ADC 


♦ B9 














;add to hi order nibble 


RTS 


















;============ 


========= 


= = = = 


= = : 


= = = 


: = = = = = 


== = = = 


======================================== 




♦ * * 


P 


u 


T 


* * 


* 






PUT TAX 


















4* LDA 


♦ FOOO 














;get the status 


AND 


♦ ♦02 














JBIT 2 ONLY 


BEG 


4^ 














JNOT READY 


STX 


♦ F001 














J SEND A BYTE 


TXrt 


















RTS 


















y ============ 
















,...„.. = = _ = __ = __ = 




* * * 


P 


u 


T 


2 * 


* 


* 




PUT 2 PHA 


















AND 


♦ ♦FO 














J HI ORDER NIBBLE 


LSR 


A 
















LSR 


A 
















LSR 


A 
















LSR 


A 
















CMP 


♦ ♦OA 














fSEE IF ALPHA 


BMI 


5^ 














JIF 0-9 


CLC 


















CLD 


















ADC 


♦ ♦07 














JIF A - F 


5* ADC 


♦ ♦30 














J TO ASCII 


JSR 


PUT 
















PL A 


















AND 


♦ ♦OF 














;lo order nibble 


CMP 


♦ ♦OA 














J IF ALPHA 


BMI 


*♦ 














JIF 0-9 


CLC 


















CLD 


















ADC 


♦ ♦07 














JIF A - F 


6% ADC 


♦ ♦30 














JTO ASCII 


JSR 


PUT 
















RTS 


















9 


========= 


= = = ! 


: = a 


: = = 


====== 


r = = = : 


======================================== 


I 

* 

* 


* * * 


E 


N 


D 


F 


s 


u 


B ROUTINES *** 


f 












======================================== 


1 

» 
















\More * 



contents of all memory locations. 
CASSY should be ready to run a pre- 
liminary test. Type in .OFOOG and 
0300. The program will give a right 
arrow. Type in 0310. In about ten sec- 
onds the screen should clear and 
memory location 0000 will be dis- 
played in the upper-left corner of the 
CRT. If that ran correctly, the ROM 
monitor will be back in control. If 
CASSY did not operate as described, 
go back and verify all memory loca- 
tions. Make sure that you didn't 
transpose any digits, type in a B for 
an 8 or make a similar error. 

CASSY should be ready to put to 
work. The first program to save is 
CASSY. Set up the cassette recorder 
to record, with a blank tape advanced 
past the leader. Type in .OFOOG fol- 
lowed by 0F00. Start the recorder and 
type in OFFF. In about one minute 
when the screen clears and memory 
location 0000 is displayed, shut off 
the recorder. You have just made an 
auto-load copy of CASSY. 

You must try to load the tape to 
check it. Set up the cassette recorder 
to playback, hit the break key and 
type in M. Start the cassette recorder 
playing back and type in L as soon as 
the tape has advanced past the lead- 
er. The memory locations and con- 
tents will be sequentially displayed 
in the upper-left corner of the CRT. 
The program is loaded when control 
has been returned to the ROM mon- 
itor. 

CASSY can be used to SAVE any 
memory locations to the cassette 
port. If you are going to use CASSY 
with BASIC programs, you must also 
record the contents of memory loca- 
tions 007B through 0080, which point 
past the end of the program to the 
available working storage that BASIC 
uses. When you load the BASIC pro- 
gram, you must restore those values 
to their original locations; otherwise, 
when you run the program, BASIC 
will start over-writing it with the pro- 
gram variables. You will have to limit 
the memory size if you will be run- 
ning BASIC at the same time CASSY 
is in memory. 

Summary 

The listing and hex dump present- 
ed here locate CASSY at 0F00 to OFFF. 
I am currently maintaining two copies 
of CASSY, one located at 0300 and 
the other at 0F00. CASSY can be relo- 
cated by changing the addresses after 
each JSR command. Make sure you 
don't change the addresses of FEED 
and LEGAL, since they are OSI's 
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Program listing continued. 






























ft —m— — — a 


••——•—« 


= = = = = 


= = = = 


s ==, 


.... 


= = = : 


= = = ; 


= = =: 


s = s: 


= = = : 


= = = : 


= = = ; 


== = = = 


r = = : 


iaai 


= = = : 


================= 




* * * 


HEX 


D 


U M P 





F 


CAS 


S Y 


* * * 






HEX DUMP 


OF CASSY LOCATED AT OFOO 




















= = = = = =: = = : 


: = = = z 


: = = ; 


- = iz : 


;ss: 


2 zzz — : 


Z ZZ1 zz z 





======= 


■- j; 


-;- — ■; 


— — — - 




= = = : 


= = = : 


: = = = 




START ! 










MEMORY 


CONTENTS 
















========= 


= = = = : 


r = = : 


r = = : 


= = = r 


r = = : 


= = == = 


■Ml 


= = = : 


= = = : 


■Ml 


iaci 


= = = = 


tmmt 


= = = : 


= = = = 


: = = = 




OFOO 


AO 


00 


A9 


45 


85 


DE 


A9 


D3 


85 


DF 


20 


8D 


OF 


85 


DD 


20 




OFIO 


8D 


OF 


85 


DC 


A9 


3E 


91 


DE 


C8 


20 


8D 


OF 


85 


DD 


20 


DD 




0F20 


OF 


85 


DA 


A9 


03 


8D 


00 


FO 


A9 


11 


8D 


00 


FO 


A9 


2E 


20 




0F30 


B4 


OF 


A5 


DD 


20 


CI 


OF 


A5 


DC 


20 


CI 


OF 


A9 


2F 


20 


D4 




0F40 


OF 


AO 


00 


Dl 


DC 


20 


CI 


OF 


A9 


OD 


20 


D4 


OF 


E6 


DC 


DO 




0F50 


02 


E6 


DD 


A5 


DD 


C5 


DD 


DO 


EA 


A5 


DC 


C5 


DA 


DO 


E4 


A9 




0F60 


2E 


20 


D4 


OF 


A9 


46 


20 


D4 


OF 


A9 


45 


20 


D4 


OF 


A9 


30 




0F70 


20 


B4 


OF 


A9 


43 


20 


D4 


OF 


A9 


47 


20 


D4 


OF 


A9 


00 


20 




0F80 


D4 


OF 


20 


D4 


OF 


A9 


03 


8D 


00 


FO 


4C 


OC 


FE 


20 


ED 


FE 




0F90 


91 


BE 


20 


93 


FE 


C9 


80 


FO 


F4 


C8 


OA 


OA 


OA 


OA 


85 


D9 




OFAO 


20 


ED 


FE 


91 


DE 


20 


93 


FE 


C9 


80 


FO 


F4 


C8 


29 


OF 


18 




OFBO 


D8 


65 


B9 


60 


AA 


AD 


00 


FO 


29 


02 


FO 


F9 


8E 


01 


FO 


8A 




OFCO 


60 


48 


29 


FO 


4A 


4A 


4A 


4A 


C9 


OA 


30 


04 


18 


D8 


69 


07 


; 


OF DO ! 


69 


30 


20 


D4 


OF 


68 


29 


OF 


C9 


OA 


30 


04 


18 


D8 


69 


07 


» 


OFEO ! 


69 


30 


20 


D4 


OF 


60 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


i 


OFFO ! 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


* 


========= 


■ = --- 


= = = = 


= = = = 


= = = = 


: =r rr : 


= = = - 


: = = z 


= = = = 


•»■« 


= = = = 


= = = = 


= = = = 


==== = 


===== 


■•«■ 


= = = = 



ROM routines. 

An enterprising individual could 
supply any number of enhancements 
to CASSY. How about named files? 
CASSY could be modified to prompt 
for a file name and write some sort of 
header to the cassette before the ac- 
tual file. You would have to create a 
LOAD program to load the correct 



file, but it would not be difficult. To 
load a file, the program would search 
the tape for the correct file header be- 
fore transferring control to the ROM 
monitor. The ROM monitor would 
then just load as normal. Now if 
someone could come up with a cas- 
sette deck control port that could op- 
erate the cassette deck motor . . . . ■ 



If you have (or want) 

a MODEM, you may 

need an OLCTD. 



The OLCTD (On-Line Computer Telephone Directory) is 
the source of information about, and news of, Online 
Computing. Use the OLCTD as a reference in exploring 
the world of home computer communications. 



The OLCTD 
is easy to read. 

Regular features include communications hardware and 
and software reviews, an ongoing series of guides to the 
use of popular Electronic Message Systems (EMS), news 
and commentaries, and a directory of hobbiest EMS phone 
numbers throughout North America and Europe. 



The On-Line Computer 
Telephone Di rectory 

To subscribe to this quarterly publication, send $9.95 for 
one year (or $15.95 for two years) to: 

OLCTD 
J . A . Cambron Co ,, Inc. *^356 
P. O. Box 10005 
Kansas City, MO 64U1 

MasterCard and Visa 

accepted. 

Please include card number and 

expiration date with your orders. 

Now you can order your subscription to the OLCTD 
through the FORUM -80 of Kansas City J Call (816) 861 - 
7040, and use the FORUM -80 Online Catalog in the 
LOCAL FEATURES command. 



FLO^PYDISK 
►ALE! 

■ We are an OEM for SIEMENS disk 
drives, and have we got a deal for you! 
Floppy Disk Services is selling the latest 
and greatest disk drives direct to you at 

C rices you can't find anywhere else. We 
uy in big quantities to set the best prices 
and pass that savings on to you. 

■ Looking for 8" drives? The FDD-100-8 
is the latest most updated model from 
SIEMENS. Single sided single or double 
density. These drives are built on tough 
chassis for years of trouble free use. They 
are rack mountable and Shugart compati- 
ble, both physically and electrically. Power 
requirements are simple just +24v and +5v, 
negative voltage not required. The motor 
is AC. driven. 

■ Need 5.25" drives? The FDD-100-5 
is for you. These drives are 35 or 40 track 
models and like their big brothers are the 
latest models from SIEMENS. They work 
perfectly with the TRS-80 Mod 1 and are 
direct replacements for the drives used in 
Heath computers. Powered by just +12 
and +5vdc. 

ask about our 8 dual drive package for 

TRS-80 MOD II — $950.00 

for TWO drive system 

FDD-100-8d $360.00 2 for $710 

FDD-100-5b . . . $235.00 2 for $460.00 

power conn, set 8" $3.50 

Manuals (8" or 5.25") . . . . $13.00 

8" package requires some assembly. 
All shipping via UPS. rates. 
Mastercard and Visa accepted. ..g.. 

Floppy Disk Services Inc 

CN. 5212 

Princeton, NJ. 08540 
(609) 771-0374 



master charge 







Call 
For 



Manuscripts 

Kilobaud Microcomputing is 
looking for business articles! 

Businessmen in all fields are be- 
ginning to take notice of the micro- 
computer. They are eager to know 
which computers, peripheral equip- 
ment and applications software will 
let them take full advantage of this 
new tool. What knowledge do you 
have to share? 

Here are the kinds of articles that 
we want you to write for us: 

• Are you a businessman with a 
system up and running? We want to 
know how it works. What were your 
expectations? Have they been ful- 
filled? Did you find the software that 
you wanted? What problems have 
you had? How did you overcome 
them? What recommendations do 
you have for other businessmen? 

• We want reviews from a busi- 
nessman's perspective of specific 
hardware and software. If you've re- 
cently bought a new product and 
want to tell others how great— or 
poor— it is, Microcomputing will 
provide you with a forum. 

• What programs have you written 
to meet your specific needs? Per- 
haps another businessman can use 
them, too. Even if he can't, your pro- 
gram may serve as a springboard 
for other ideas. 

• Perhaps you aren't using your mi- 
cro for business, but know a com- 
pany that is. Trot on down with your 
pencil and notebook, and find out 
what they're up to. While they might 
not have the time to write up their 
experiences, they might be more 
than willing to tell somebody else 
about them. And an outside obser- 
ver will often be able to see things 
with a unique and valuable perspec- 
tive. 

Don't worry if you're not a profes- 
sional writer. That's what we editors 
are here for. And we'll be more than 
happy to send you a copy of our 
writer's guidelines. 

Send your manuscripts and cor- 
respondence to: 
Kilobaud Microcomputing 
Pine St. 
Peterborough, NH 03458 
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Monitor the mercury with the MEK6800D2 computer kit. 



Quicksilver Micro System 



By Peter W. Marcus 



A microcomputer lends itself well 
to monitoring the environment. 
With this in mind I decided to use my 
microcomputer evaluation kit to re- 
cord and display the present temper- 
ature and the low and high extremes 
since last reset. 

Design Considerations 

Such a system requires a tempera- 
ture transducer and some form of an- 
alog-to-digital converter to interface 
to the computer. Initially, I experi- 
mented with thermistor temperature 
transducers, but these have a nonlin- 
ear temperature-versus-voltage re- 
sponse and thus are difficult to use 
over wide temperature ranges. 
Therefore, I decided to use the 
LM334 (Photo 1). 

This is a three-terminal integrated 
circuit, the output voltage of which 
varies linearly with temperatures 
from 32 to 158 degrees Fahrenheit. It 
is connected as a current source; 



thus, its output is independent of sup- 
ply voltage variations, and the resis- 
tance of long connecting wires does 
not affect transducer output. 

A voltage-to-frequency converter, 
along with software, does the analog- 
to-digital conversion. An advantage 
of this method is that it requires only 
one bit of input port. Also, the analog- 
to-digital converter board (Photo 2) 
can be conveniently located away 
from the computer, since only two 
wires are needed to carry the serial 
data. 

System Operation 

The system operates as follows (see 
Fig. 1): The LM334 (IC1) outputs a 
current proportional to the tempera- 
ture. This current is converted into a 
voltage proportional to the tempera- 
ture, across the load resistor (Rl). 
This voltage is buffered by op amp 
IC2a and offset as required for cali- 
bration by op amp IC2b. 




Photo 1. The LM334 temperature transducer, with resistor and twistedpair leads soldered to it for remote 
operation. (Photos by Jean Fazio} 



The voltage, proportional to the 
temperature, is fed into the input (pin 
7) of the LM331 voltage to the fre- 
quency converter (IC3). The LM331 
puts out narrow negative trigger 
pulses at a frequency proportional to 
temperature. These pulses are too 
narrow for detection by the comput- 
er, so a D-type flip-flop (IC4) is con- 
nected in a divide-by-two mode at the 
output of the voltage-to-frequency 
converter. A 50 percent duty cycle 
wave, which gives adequate pulse 
widths, is obtained. 

Using both the offset adjustment 
(R2) and slope adjustment (R3), a 
square wave whose frequency equals 
degrees Fahrenheit times ten is ob- 
tained at the output of the D-type flip- 
flop (IC4). This square wave is fed in- 
to an input port of the computer for 
processing. 

Note that the zero offset voltage is 
derived from pin 2 of the LM331 
(IC3), which supplies a highly stable 
1.9 V reference. This makes the zero 
offset independent of the tempera- 
ture and power supply variations. 

Other factors making the circuit ac- 
curate and temperature independent 
include low temperature coefficient 
resistors (1 percent resistors) and ca- 
pacitor (polypropylene capacitor CI), 
15 turn cermet potentiometers (R2 



Peter W. Marcus, 10225 Coral Way, Apartment 
B-122, Miami, FL 33165. 
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and R3) for precise adjustability, and 
the use of the highly linear and tem- 
perature-stable LM331 voltage-to-fre- 
quency converter. 

I got the design information on the 
linear integrated circuits from the 
1978 National Semiconductor Linear 
Databook. 

Software 

It was necessary for the computer 
to count frequency divided by ten 
rather than direct frequency. The ini- 
tial output from the temperature-to- 
frequency conversion circuit can be a 
zero or one, which causes a ± 1 count 
fluctuation when frequency is mea- 
sured directly. Therefore, the circuit 
was designed to output a square 
wave at a frequency equal to ten 
times the ambient temperature. 

For example, at 70 degrees F the 
frequency is 700 Hz. Thus, the com- 
puter simply measures the frequency 
divided by ten, with the result equal 
to degrees Fahrenheit. The computer 
then compares the temperature with 
the previous minimum and maxi- 
mum value and stores any new mini- 
mum or maximum. The computer 
used was the Motorola MEK6800D2 
kit (Photo 3). 

The program is set up so that the 
computer spends one second measur- 
ing temperature (frequency/ 10) and 
three seconds in which the low, cur- 
rent and high temperatures are out- 
put sequentially. To measure fre- 
quency divided by 10, the program 
polls the input port for a change in 
level. After 20 changes in input level 
(10 cycles), a count is stored. This 
process is continued for one second, 
making the result the frequency in 
cycles-per-second divided by 10. The 
one second window is set by going 




Photo 2. Temperature-to-frequency conversion circuit using the LM331 voltage-to-frequency converter 
and low temperature coefficient components. The LM334 temperature transducer (not shown above} is 
located remotely from the board. 



through the polling loop a fixed num- 
ber of times, taking up a total of one 
second. Dummy timing steps are 
used so that the polling loop takes the 
same number of machine cycles in- 
dependent of whether no level 
change, a level change or a count is 
recorded by the computer (Fig. 2). 

Another important consideration 
in measuring frequency with soft- 
ware polling is that the polling loop 
must repeat fast enough so that level 
changes are not missed. The flow- 
chart in Fig. 2 includes temperature 
(frequency divided by a scaler) mea- 
surement and output of minimum, 
present and maximum temperature 
since last reset. This scheme can be 
applied to any computer that will run 
machine code routines, and has at 
least one bit of input port and a 



means of displaying results. 

Listing 1 gives the detailed 
Motorola 6800 listing for the 
MEK6800D2 kit. The software tim- 
ing and counting loops are based on 
the system's .6144 MHz clock fre- 
quency. The system 6821 peripheral 
interface adapter is buffered and 
drives the displays (seven segment 
LEDs) on the D2 kit. The program 
uses two of these displays to output 
temperature readings. Bit 7 (PA7) of 
the user 6821 peripheral interface 
adapter is used to input the frequen- 
cy signal, since bit 7 is easily tested in 
6800 systems. 

The program is position indepen- 
dent, meaning it can be relocated in 
memory without any changes. Thus, 
permanent storage can be accom- 
plished by simply loading the pro- 
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Fig. 1. A circuit which outputs a frequency equal to degrees Fahrenheit times ten. 
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Photo 3. The complete temperature monitoring system. The MEK6800D2 computer kit and temperature 
to frequency conversion circuit are in an aluminum box (cover removed) with radio frequency suppressors 
leading to external power supply and temperature transducer connections to eliminate interference with 
television stations. The temperature transducer is in the foreground. 



Listing 1. The 6800 assembly listing for a thermometer which displays the present temperature as 
well as the minimum and maximum temperatures since last reset. 



Minimum temperature 

Maximum temperature 

Present Input level 

Previous Input level 

Count & present temperature 

Scaler 

Temporary storage for temperature 

Digit I buffer 

Digit 2 buffer 

I/O port A & data direction register 

Control register A 

A AS AN INPUT 

Load control register 

Access data direction register 











SYMBOL 


TABLE 










TMIN 


=$0000 










TMAX 


=$0001 










IPRES 


=$0002 










IPREV 


=$0003 










COUNT 


=$0004 










SCAL 


=$0005 










TBUFF 


=$0006 










DIGI 
DIC2 
PORT 
CR 


=$0007 
=$0008 
=$8004 
=$8005 










CONFIGURE I/O PORT 


0100 


B6 


80 


05 




LDAA CR 


0103 


84 


FB 






AND A #$FB 


0105 


B7 


80 


05 




STAA CR 


0108 


86 


00 






LDAA #00 


OIOA 


B7 


80 


04 




STAA PORT 


OIOD 


B6 


80 


05 




LDAA CR 


01 10 


8A 


04 






ORAA#$04 


0112 


B7 


80 


05 


MEASURE 


STAA CR 
TEMPERATUR 


01 15 


86 


99 






LDAA #$99 


01 17 


97 


00 






STAA TMIN 


01 19 


7F 


00 


01 




CLR TMAX 


01 IC 


CE 


27 


5d 


TMESET 


LDX #$2758 


01 IF 


7F 


00 


04 




CLR COUNT 


01?? 


86 


14 






LDAA #$14 


0124 


97 


Ob 






STAA SCAL 


0126 


B6 


80 


04 


INPUT 


LDAA PORT 


0129 


97 


02 






STAA IPRES 


012B 


98 


03 






EOR IPREV 


012D 


2K 


12 






BPL DELAY 1 


012F 


IK 


00 


05 




DEC SCAL 


0132 


26 


1 1 






BNE DELAY2 


0134 


86 


14 






LDAA #$14 


0136 


97 


05 






STAA SCAL 


0138 


96 


04 






LDAA COUNT 



Access output register 



Initialize low temperature 
Initialize high temperature 
Initialize timer 
Reset counter 

Initialize scaler (10 cycles/count) 

Read Input port level 

Store present Input 

Poll for input change 

Branch if no Input change 

Decrement scaler 

Branch If scaler not zero 



Set scaler 




More 



gram (Listing 1) into EPROM and us- 
ing one of the extra EPROM sockets 
on the D2 kit. 

Final Comments 

By insulating the transducer with 
plastic tubing and immersing it in 
water of varying temperature, I 
found that the temperature readings 
were well within the accuracy of a 
common household thermometer for 
the full 32 degrees F to 158 degrees F 
operating range of the transducer. 
Extended range versions of the trans- 
ducer (LM134, LM234) are available 
if larger temperature ranges are re- 



/ INITIALU 
/ INPUT PORT 
I HIGH a LOW 
\ TEMPERATURE J 



C\ 



INITIALIZE 
TIMER. 
COUNTER 8 
SCALER 



GET INPUT 
PORT LEVEL 




NO 



DECREMENT 
SCALER 




DELAY FOR 
TIMING 



NO 



-• 



SET SCALER 



INCREMENT 
COUNTER IN 
DECIMAL 



DELAY FOR 
TIMING 



SAVE INPUT 
LEVEL 



DECREMENT 
TIMER 




NO 



COUNT" 
TEMPERATURE 



CHECK FOR 
MIN. OR MAX 
TEMPERATURE 



OUTPUT MIN . 
PRES S MAX 
TEMPERATURE 



Fig. 2. Flowchart of the machine-language pro- 
gram that counts a frequency which is equivalent 
to temperature. The present temperature and max- 
imum and minimum temperature since last reset 
are displayed. 
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Listing 1 continued. 



0I3A 


MB 01 




ADDA #$01 


UI3C 


19 




DAA 


UI3D 


97 04 




STAA COUNT 


UI3F 


20 0A 




BfM CONT 


UI41 


Al 00 


DELAY! 


CMPA O.X 


0143 


Al 00 




CMP A 0,X 


014b 


60 00 


DELAY2 


TST O.X 


0147 


rtl) OJ 




TST O.X 


014V 


6D 00 




TST 3,X 


0I4B 


96 02 


CONT 


LDAA IPRES 


0I4D 


97 03 




STAA IPREV 


0I4F 


09 




DEX 


0150 


26 D4 




BNE INPUT 



E3CA 
E3CU 
E3CC 
E3CD 
E3CE 
E3CF 
E3D0 
E3DI 
E3D2 
E3D3 



Increment count in decimal 
Store count 
Branch to CONT 

Dummy steps for timing 



Dummy steps for timina 

Store input 
Decrement timer 
Recycle if time not up 



CHECK FOR MINIMUM OR MAXIMUM TEMPERATURE 
AND DISPLAY RESULTS 



nt (temperature) 

temperature to previous 

f not - max. temperature 

w maximum temperature 

temperature to previous 

f not min. temperature 

w minimum temperature 

imum temperature 

o display subroutine 

sent temperature 

o display subroutine 

imum temperature 

o display subroutine 

xt measurement 



0152 


96 


04 


LDAA COUNT 


Load cou 


0154 


91 


01 


CMPA TMAX 


Compare 


0156 


25 


02 


BCS CHKMIN 


Branch i 


0158 


97 


01 


STAA TMAX 


Store ne 


0I5A 


91 


00 CHKMIN CMPA TMIN 


Compare 


0I5C 


24 


02 


BCC OUTPUT 


Branch i 


0I5E 


97 


00 


SUA TMIN 


Store ne 


0160 


96 


00 OUTPUT LDAA TMIN 


Load min 


0162 


8D 


OD 


BSR DISPLY 


Branch t 


0164 


96 


04 


LDAA COUNT 


Load pre 


01 66 


8D 


09 


BSR DISPLY 


Branch t 


0168 


96 


01 


LDAA TMAX 


Load max 


0I6A 


8D 


05 


BSR DISPLY 


Branch t 


0I6C 


20 


AE 


BRA TMFSET 


Go to ne 


U16E 


01 




NOP 




0I6F 


01 




NOP 




0170 


01 




NOP 





max 



min. 



DISPLAY SUBROUTINE (CONVERTS BINARY CODED 
DECIMAL TO SEVEN SEGMENT OUTPUT) 



0171 


97 


06 


0173 


84 


OF 


Jl 75 


4C 




0176 


CE 


E3 


01 /9 


08 




017A 


4A 




0I7B 


26 


FC 


0I7D 


A6 


00 


01 7F 


97 


07 


Olfll 


86 


04 


0183 


74 


00 


0186 


4A 




0187 


26 


FA 


0189 


96 


06 


0I8B 


4C 




0I8C 


CE 


E3 


J18F 


08 




01 90 


4A 




0191 


26 


FC 


0193 


A6 


00 


0195 


97 


08 


0197 


CE 


2A 


019A 


96 


07 


U)9C 


87 


80 


0I9F 


86 


01 


01A1 


B7 


80 


0IA4 


20 


03 


0IA6 


01 




0IA7 


01 




0IA8 


01 




0IA9 


7F 


80 


01 AC 


96 


08 


OIAE 


B7 


80 


OIBI 


86 


02 


01B3 


B7 


80 


ot b6 


20 


03 


01 B8 


01 




0IB9 


01 




OIBA 


01 




01 BB 


7F 


80 


01 BE 


09 




OIBF 


26 


D9 


0IC1 


39 





C9 



DISPLY 



INCXI 



06 SHFTBF 



C9 



INCX2 



00 



20 



22 



DISOUT 



22 



20 



22 



22 



STAA TBUFF 

ANDA #$0F 

INCA 

LDX #$E3C9 

I NX 

DECA 

BNE INCXI 

LDAA f X 

STAA DIGI 

LDAA #$04 

LSR TBUFF 

DECA 

BNE SHFTBF 

LDAA TBUFF 

INCA 

LDX #$E3C9 

INX 

DECA 

BNE INCX2 

LDAA O.X 

STAA DIG2 

LDX #$2A00 

LDAA DIGI 

STAA $8020 

LDAA #$01 

STAA $8022 

BRA $03 

NOP 

NOP 

NOP 

CLR $80 22 

LDAA DIG2 

STAA $8020 

LDAA #$02 

STAA $8022 

BRA $03 

NOP 

NOP 

NOP 

CLR 

DEX 

BNE 

RTS 



$8022 
DISOUT 



Store temperature 
Mask upper 4 bits 

Load X with digit table address 

Set pointer to 7 segment digit 

Load 7 segment digit 

Store temperature (low digit) 



Get temperature (high digit) 
Load temperature (high digit) 

Load X with digit table address 

Set pointer to 7 segment digit 

Load 7 segment digit 

Store temperature (high digit) 

Load output delay 

Load segments (low digit) 

Segments into display port 

Enable digit 1 cathode (port) 
Delay for brightness 



Optional delay for brightness 
Disable digit 1 (cathode) 
Load segments (high digit) 
Segments into display port 

Enable digit 2 (cathode) 
Delay for brightness 



Optional delay for brightness 
Disable digit 2 
Decrement timer 
Branch if time not up 
Return to main program 



- I 



- 1 



7 SEGMENT DIGIT TABLE IN JBUG MONITOR 



40 
79 
24 
30 
19 
12 
02 
78 
00 
18 



DIGTBL 



$40 
$79 
$24 
$30 
$19 
$12 
$02 
$78 
$00 
$18 





1 

2 

3 

4 

5 

6 

7 

8 

9 



quired. For applications where rapid 
temperature measurement is needed, 
a method using a standard eight-bit 
analog-to-digital converter would be 
required. 

The temperature measurement 
method described in this article could 
be used in more complex applications 
such as temperature controllers or 
home energy management. 

For a stand-alone system, the 
MEK6800D2 kit could be replaced by 
a small 6802, 6821 board such as the 
one described by Peter Stark in the 
June 1980 issue of Microcomputing 
("Kilobaud Klassroom,' p. 22). Since 
both systems use the 6821 peripheral 
interface adapter for input-output 
and run 6800 code, this would be 
very straightforward. The addition of 
two seven-segment displays and driv- 
ers to the 6802, 6821 board and minor 
software modifications is all that 
would be required. 

The LM331 voltage-to-frequency 
converter is available from Priority 
One Electronics and Jameco Elec- 
tronics. The LM334 temperature 
transducer-current source can be 
purchased from Radio Shack, Jameco 
or Digi-Key.B 



DISK-80 

EXPANSION INTERFACE 

FOR THE 

TRS-80 MODEL I 




• Disk controller (4 drives) 

• Hardware data separator 

• Buffered TRS-bus connector 

• Real-time clock 

• Printer port (optional) 

ASSEMBLED & TESTED 

with 16K RAM $329.95 

Centronics Printer 

Port add $ 50.00 

with 32K RAM add $ 50.00 

DISK-80 pc board $ 48.00 

Printer/Power Supply m 

pc board $ 16.00 

Complete Kit with 16K 

RAM and Printer Port $275.00 

The DISK 80 EXPANSION INTERFACE is Radio 
Shack hardware and software compatible and carries 
a 90 day warrantee including parts and labor. 
Includes user's manual and power supply. 

To order call (516) 374 6793 
or write: The MicroMint Inc. 

917 Midway 

Woodmer e, NY 115 98 

Qealer _^^^M ^^^^. T " s 80 ,s trademark 

^^^B ^^^ oi Tandy Corp 

inquiries 
invited. 
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The author makes a strong case for Pascal over BASIC. 



Pascal Means Business 



By Mark J. Borgerson 



Pascal should be the language of 
choice for anyone writing or us- 
ing microcomputer programs in busi- 
ness—and I'm going to prove it to 
you. 

Why Pascal? For the sample pro- 
grams listed here, I couldn't have 
done it any other way. 

First, Pascal gives me more mem- 
ory space and a more compact code 
to run in that space— allowing larger 
data arrays to be kept in memory. 

Second, it gives me more data 
space per diskette— 140K per diskette 
vs 11 OK in BASIC with Apple DOS 
3.2. It also permits much more effi- 
cient use of the storage space. 

And third, Pascal allows faster exe- 
cution, important in such tasks as 
sorting client names alphabetically. 

These qualities benefit both the 
programmer and the user. Other ad- 
vantages, primarily for the pro- 
grammer, are that: 

• Structured programming is sup- 
ported, even required (unless you 
change compiler options). 

• Data structures can be defined by 
the programmer. 

•A good editor and file-handling sys- 
tem is available to make writing and 
altering source code more convenient 
than is the case with Applesoft 
BASIC. 

The sample programs will help you 
if you are a programmer. If you are a 
businessman, the main points of in- 
terest will be the descriptions of the 
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operator interface, the storage capaci- 
ty and the cost. 

I have a suggestion for the latter 
group. Read the article, and then find 
a competent programmer. Show him 
the sample programs and ask wheth- 
er they make any sense without the 
explanatory text. If the programmer 
asks, "Uh, what language is this writ- 
ten in?", start looking for another 
programmer. If the programmer is a 
relative, spouse or friend, buy them a 
good book on UCSD Pascal. There's a 
list of recommended reading at the 
end of the article. 

CFILE 

The CFILE programs are designed 
to help a representative of a broker- 
age house keep track of his clients 
and their transactions. In essence, 
they replace an address book and a 
number of transaction record books. 

Like any other set of data-base 
management programs, the CFILE 
system has three main parts: 

• Procedures to let the user enter in- 
formation into the system. 

• Procedures for processing and stor- 
ing the entered information. 

• Procedures for recalling informa- 
tion desired by the operator and pre- 
senting it either on the visual display 
or the line printer. 

Unlike a general-purpose data-base 
management program, the CFILE pro- 
grams include only those types of 
data that will be used by the broker's 



representative. The programs can't 
be used with completely different 
types of data or functions. The cus- 
tomer gets a program that does what 
he or she requires without paying (in 
increased program size or reduced ef- 
ficiency) for the ability to balance Sal- 
ly's checkbook or keep track of Jim's 
recipe file. 

Of course, in many personal and 
some business applications, there is 
something to be said for the ability to 
sell the same program several hun- 
dred times, thus cutting the cost per 
copy. One of the major advantages of 
business programs written in Pascal 
is that you will soon be able to find a 
data-base management program 
which very nearly fits your require- 
ments, and then hire a programmer 
to make the changes needed to make 
the result exactly what you need. 

Which brings up a point: If you can 
afford it, hire a programmer to make 
the computer do things your way! If 
you can spend $5-15,000 for hard- 
ware, you can pay a programmer 
$2-4000 to make sure that the hard- 
ware does what you want it to do. 

The inventory management re- 
quirements of a TV and stereo shop 
are quite different from those of a 
jewelry store. No one program can 
serve both interests with maximum 



Address correspondence to Mark J. Borgerson, 
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Main Program 


Menu Choices 


Files Used 


ENTRY 


Add New Client 


NAMEFIL 






Enter Client Transactions 


PERSFIL 






List Clients by Name 


TRANSFIL 






Edit Client Data 


SNAMEFIL 






End Program 






REVIEW 


Review Client Transactions 


NAMEFIL 






List Clients by Name 


PERSFIL 






Review Client Portfolio 


TRANSFIL 






End Program 


SNAMEFIL 




UTILITIES 


Backup Transactions Disk 








Backup Clients Disk 


NAMEFIL 


BNAMEFIL 




Print Client Directory 


PERSFIL 


BPERSFIL 




List Stock Names in Use 


TRANSFIL 


BTRANSFIL 




List Holders of a Stock 


SNAMEFIL 


BSNAMEFIL 




Print Mailing Labels 








Set and Review Client Lists 








Fig. 1. Block Diagram of the CFILE Programs. 





efficiency. Automating any record- 
keeping procedure is going to be a lot 
of work. Why make things more dif- 
ficult by having to learn someone 
else's terminology and operating 
methods? 

The CFILE program system has 
three major segments, shown in Fig. 
1 with the program operations they 
support. Each is run as a separate 
program, but all three use the same 
data base and all agree on the types of 
data in the files. 

The data is stored on two floppy 
diskettes. One contains the informa- 
tion on the clients, such as names, ad- 
dresses and telephone numbers. The 
other stores the transactions for the 
clients and a list of the stock names 
used in the transactions. 

Since the customer has only two 
disk drives, both of which are used 
for data while a program is running, 
the programs will prompt him to put 
the program diskette back into one of 
the drives when switching from one 
module to another. The programs 
will now allow the following 
amounts of data to be stored on a sin- 
gle set of diskettes: 

Maximum number of clients: 750 

Maximum total transactions 

(for all clients): 4500 

Total number of different 

stock names: 1000 

After six months of use, the disk- 
ettes contain about 400 clients, 1800 
transactions and 390 different stock 
names on the data diskettes. 

A frequent argument against Pascal 
is that its input/output abilities are in- 
sufficient for many tasks. Before the 
UCSD version let the language use 
variable-length character strings and 



read and write random-access files, I 
might have agreed. But the I/O capa- 
bilities of Apple Pascal are now every 
bit as good as those of Applesoft BA- 
SIC. In fact, I know one Apple user 
who has an external terminal, a line 
printer, dual disk drives, a modem 
and a digital plotter. He happily uses 
all these peripheral devices with Pas- 
cal—in fact, he reports that he seldom 
uses BASIC at all. He says it's too dif- 
ficult keeping track of all the periph- 
erals in BASIC. 

It is true that Apple Pascal places 
some constraints on which peripher- 
als may be placed in which slots in 
the motherboard. But this seldom 
turns out to be a problem in business 
applications. 

In terms of the type of input/output 
most immediately visible to the busi- 
ness user— keyboard input and video 
output— Pascal is at least equal to BA- 
SIC. The Pascal operating system lets 
the programmer collect data from the 
keyboard, check it for errors and put 
the information on the video screen 
with all the flexibility allowed by 
BASIC. 

Inputting a number in Pascal with 
strict checking for legal characters (0 
to 9, + , - and .) does require a fair 
amount of source code. However, 
that code need be written only once. 
The key to the error-checking in this 
code is the ability to define the set of 
characters which are legal in the en- 
try of a number. Compare the BASIC 
and Pascal listings in Example 1. 

Both examples have adequate er- 
ror-checking and both can be under- 
stood from the comments in the 
source code. With examples of this 



length, there is little difference in 
clarity. There is one big advantage to 
the Pascal code— it can be reused in 
any program without change. You 
simply use your text editor to insert 
the code into your source file. To use 
the BASIC version, you would prob- 
ably have to change the line numbers 
and make sure that no other part of 
the program uses the variable A$— or 
if it is used, that it is OK to mess it up 
a little. 

I have only a little to say about for- 
matting output to the video display. 
From the programmer's point of 
view, output formats will always be a 
large part of his work. Apple Pascal 
makes some things easier and some 
things more difficult than Applesoft. 
For instance, Pascal has no intrinsic 
tab function. It is possible to write a 
general-purpose tab function, but I 
found it easier to simply build up an 
output line piece by piece. Pascal al- 
lows better control of integer and real 
number output formats than does Ap- 
plesoft. For instance, the statement 

Writeln('A= \A:8:2); 

will write the value of A in a field 
eight spaces wide with two digits af- 
ter the decimal point. The Applesoft 
code to accomplish the same result is 
considerably more complex. A very 
important feature of Apple Pascal 
when writing business programs is 
the ability to store integers of impres- 
sive size. It is possible to define an in- 
teger variable with as many as 36 dig- 
its. In business programs an integer 
length of 1 1 digits lets you use num- 
bers up to 999 million dollars without 
losing any pennies in roundoff errors. 
Applesoft programmers start losing 
their cents at this point. 

The time has come to discuss the 
greatest strength of Pascal— the abili- 
ty to create special types of variables 
to fit specific program requirements. 
I'll start with a simple example: a cal- 
endar date in the form mm/dd/yy. 
We see dates in this form every day, 
but we don't always consider the pos- 
sible ways in which a computer might 
store this information. There are a 
number of possible alternative stor- 
age formats. First, we might simply 
store the date as a string. This would 
generally require eight bytes (maxi- 
mum) for the characters and one byte 
to define the length of the string. An- 
other alternative (in both BASIC and 
Pascal) is to store the month, day and 
year as separate integers. This would 
reduce the storage needed to six 
bytes, two for each integer (I am ig- 
noring for the moment any variable 
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BASIC 

10 REM GET KEYBOARD ENTRY AND CHECK TO SEE IF 

20 REM IT IS LEGAL FOR NUMERIC ENTRY. 

30 GETAS 

40 IF ASC(A$)>ASC("0") AND ASC(A$)<ASC("9") THEN GOTO 100 

50 IF A$ = " + " OR A$ = "-" ORA$= ' ." THEN GOTO 100 

60 REM YOU GET HERE ONLY IF ERROR 

70 REM BEEP SPEAKER AND RETURN NULL STRING 

80 A$ = CHR$(0):PRINT CHR$(7);:RETURN 
100 REM LEGAL CHARACTER 
110 RETURN 

Pascal 

function GETNUMCHARxhar; 

(* returns a valid numeric character *) 

I* or a null if invalid entry *) 

var numset:set of char; 
acharxhar; 

begin 

numset: = { '0'..'97 + 7 - V .' }; 
-read(keyboard, achar); 
if achar in numset then 
getnumchar: = achar; 
else 
begin 
write(chr(7)); (* beep speaker*) 
getnumchar: = chr(0); (* return a null*) 
end; 
end; (*getnumchar*) 

Example 1. 



name storage and pointers). If we 
were really desperate for more effi- 
cient storage, we might use some 
packing technique, such as MD% = 
100OMM + DD, to pack both the 
month and day into a two-byte inte- 
ger. If we do much manipulation of 
the date information, the computa- 
tional overhead may become signifi- 
cant. 

Pascal allows us a much more con- 
venient way to manage date informa- 
tion. We can simply define a logical 
record to contain exactly the type of 
information present in a date. Here is 
definition of a date record: 

TYPE 
Month =1. . 12; 
Day=l. .31; 
Year = 0. .99; 

DA TREC = packed record 

mm:Month; 

dd:Day; 

yy:Year; 
end; (*DATREC*) 

In the first part of this variable type 
declaration we set the allowable lim- 
its for the values for each part of a 
date record. This has two significant 
effects. First, the program will come 
to a screeching halt should any part of 
the date record be outside the defined 
limits. This forces the programmer to 



carefully check each part of the date 
to see that input is within limits. It al- 
so guarantees that no nonsense data 
will end up in the files. 

The second effect of defining the 
numeric limits is that when the com- 
ponents are made part of a packed 
record, the compiler will reserve on- 
ly as much space as is needed to store 
a number of the defined size. You can 
see how that affects the date record in 
Example 2. 

As you can see, it is possible to pack 
a complete date into a single 16-bit 
data word (Pascal uses the 16-bit 
word as the smallest possible element 
of data storage). Furthermore, the 
Pascal operating system will take 
care of all the packing and unpacking 
operations. Oh, I don't mean to say 
that the computational overhead dis- 
appears—it doesn't. It's simply that it 
is no longer the programmer's con- 
cern—the system does it all, and 
much faster than a BASIC program 
could. Listing 1 shows the Type and 
Variable declarations from one of the 
major sections of the CFILE pro- 
grams. As you can see, a number of 
specially defined variable types are 
used in these programs. I will also 
discuss the file structures and arrays 
shown in this listing a little further on 



in this article. 

Specially defined variable types al- 
so lead to another convenience when 
it comes time to take the data out of 
storage and manipulate it. Suppose 
we wish to set the value of a date 
DATE1 to today's date (which we 
have already entered from the key- 
board). In Pascal it would look like 
this: 

(* assume DATE1 has already been defined as a 

DATREC*) 

DATE1:= TODAY; 

All the elements of the date record 
are transferred by simply referencing 
the single variable name. Suppose 
that we were using BASIC to store the 
date as an array of three integers. The 
same transfer would look like this: 
10 FOR 1 = 1 TO 3 
20 DT%(I) = TD%(I) 
30 NEXT I 

Not quite so convenient, is it? And 
this is the simple example. Let's take 
a look at an example from the CFILE 
program. This is the data type created 
to store the information about a sin- 
gle stock transaction: 

Type 

Bucktype: Integer[8] ; 
Stockrec = Record 

Numshare : Integer; 

Purdate :Daterec; (* purchase date*) 

Optdate rDatrec; (* sale or option 

close date*) 

Purtype :Char; (*cash, option, 

margin etc.*) 
Cost .Real; 

Totalval :Bucktype; (* this can be a big 

number*) 

Nampnt : Integer; ( * point to stock 

name record*) 

Owner .Integer; (* pointer to owner 

of stock*) 

Link : Integer; ( * next transaction * ) 

End; (* Stockrec definition*) 

Once we have defined two variables 
to be of the type Stockrec, setting one 
equal to another is as simple as: 

Stock2: = Stock 1; 

The same data transfer in a BASIC 
program is going to be quite a bit 
more complex, especially since the 
elements of the record are of differ- 
ent types. This would prevent the 
programmer from using a simple 



Element 


Limits 


# bits needed 


Month 


1. .12 


4 (0-15 max) 


Day 


1. .31 


5 (0-31 max) 


Year 


0. .99 


7 (0-127 max) 
Total bits 16 




Example 


2. 



48 Microcomputing, April 1981 







Ahoy Dealers! 

CALL OR WRITE TODAY 

FOR YOUR FREE 

DEALER PACKAGE! 










A 



t 



SOFTWARE 

AUTHORS! 

We want to sell 

your programs! 

SEND YOUR TAPE OR DISK 
(with any documentation) 

TO OUR SOFTWARE 
REVIEW BOARD - Dept. R 



^^/vrn/urf ^Athrniutf 2*« I*. ffAdvrntutf - QAihcututr" ^Aihcnhuf <&* ( l s J?! l l r ?. m J%l2t £$A<h<"ritutr gpAthciUurC 










(.KMWftl 



.4* 






IB) A I si* 



WW* 


yvrnBewrlL * 8 

J^Kf — *na 


'A 




({ 



^ 






Se» kjus Sottwarf 



^PAttvmturf 



T7w 


9J41 

ft • 






©/t%*trs n)£qc ©Traces 



\ 



S^! 



by K.Pf« 



fsmTi 



& 




1 


•OKEHI 


^-s. 








TOURNAMENT 






-i£U3 


^S/^ 




A 


1 


Lsi 






^^^■■fc • • • OP" 




, 










*;? 



. 






SOUNO EM-EC IS 



VenTur 



wljuuui 



i 



rttnDKUlDM"** 






i *V 



Q 



r 



•% 



% 



* 







#**. 



rynnmrinm 



papturc 



GftLflCT 



i 






%V, 



• W«»I1 



Pal » ■ f * 1 


33iS3ffff 


V # w 


MON ! 


. 






1 K B • 3 1 


; BLACKJACK 

1 t Z/nrAtH* 1 

i EB5«I « 


f QWL f^TT 

1 ■- . • Isrtatrau 


*^<:w 


l['w sf\ 



M 



ATTA 



PROJECT 




II 



f^a* " 



a 



f a» * 




<•<' 



»rri 



by RICHARO TA 



TRS80 

THEMEAr\ 



by Lane* Micklus 

•- .r »nd IMk of SUf 



HIGH RESOLUTION GRAPI 
SUPER SOUND EFFECT 



MORE FOR YOUR 



[i!;i:<: 



VlACHM 



t I I i 



\ 



SiAGi 



=fC: 



mjT a 1 1 r t 1 1 



tftillft 
(MM 



ATTACH 



'*- /) < ,4'; 



L-tfl 





LUNAR 


SOUND FOR YOUR TRS-» 1 









W V 




WORD jl 
challengfl 


J^ 


*U* 


(E == 






[pAsE] 


""- i 



REAL TIME -ARCADE- GA 
WITH SOUNO EFFECT: t~ 

twr input tflrrrti lh> 



SPACE 



ymmt M«al a'trveti tfc* 



interactive! [ interact li 




»»«l«««i 




FH 



R?J 



intcracfiife 



«? 



-J WtL 






tMkn 
lStartoal 



v-O. 









ATARI 400 & 800 



«AW$6* 




•WOJIA^S 



ALSO iMCLuOiO >N 



III lk« ■■ 



|>% * ii haw dinaTI 



5 to Adult 






»4, /A..'.*... 




SOFTWARE 
PUBLISHING 
DIVISION OF 



ADVENTURE INTERNATIONAL BOX 3435 L0NGW00D, FL 32750 (305) 862-6917 



*^109 



loop such as I used in the data exam- 
ple. Consider also that those ele- 
ments of the Stockrec which are dates 
are themselves records with more 
than one element. When it comes to 



manipulating complex data records, 
Pascal is much more powerful than 
BASIC. 

This same convenience also ex- 
tends to arrays of variables in Pascal. 



Listing 1. This is the declarations section of the CFILE program. Note that the code is almost self- 
explanatory. The record structures are clearly defined and can be deduced from the names of their 
components. 

(* Declarations part of CFILE program *) 
CONST 



Maxname 

Maxtrans 

Maxsname 

Namelen 

Acctlen 

Citylen 

Adrlen 

Phonelen 

Snamelen 

Ziplen 

IDlen 

SSNlen 



TYPE 



Bucktype 

Nametype 

Acctype 

Adrtype 

Citytype 

Ziptype 

Phonetype 



1000; 

4500; 

1000; 

22; 

5; 

25 

25 

12 

20 

5; 

5; 

11; 



Integer (8) ; 
String (Namelen) ; 
StringCAcctlen} ; 
StringCAdrlen) ; 
StringCCitylen); 
StringiZiplen) ; 
String {Phonelen} ; 




More 



If we define two arrays to be of the 
same type such as: 

MBDays: Array [1 . . 50] of Birthday; 
YBDays: Array [1 . . 50] of Birthday; 

then we can transfer the contents of 
one array to the other with the simple 
statement: 

MBDays: = YBDays; 

In the CFILE programs I don't have 
any occasion to use this facility, but it 
does make an impressive example of 
the abilities of Pascal. 

Pascal also lets the programmer use 
much more meaningful names for 
records and elements of the records. 
Consider again the date example. An 
element of that record can be re- 
ferred to as Datel.MM. It's much 
easier for me to think of that label as 
the month part of the variable Datel 
than it is to make the same connec- 
tion with D1%(1). And not only is it 
easier for me, but I'm willing to wa- 
ger it would be easier for another pro- 
grammer saddled with the task of 
maintaining the CFILE program. 

Storage 

Now that I've convinced you that 
Pascal is admirably suited for the 
storage and manipulation of complex 
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6502 
6502A 
6520 PIA 
6522 VIA 
6532 



7.45 
8.40 
5.15 
6.45 
7.90 
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2716 EPR0M(5 volt) 
TMS 2532 EPR0M 
4116-200 is RAM 
S-100 Wire Wrap 
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10/7.95 50/7.35 100/6.90 

10/4.90 50/4.45 100/4.15 

10/6.10 50/5.75 100/5.45 

10/7.40 50/7.00 100/6.60 

3.75 20/3.50 100/3.25 

990 5/9.45 10/8.90 

23.50 

8 fir 29.00 

2.65 




DISKS 

(write for quantity prices) 

SCOTCH (3M) 5V 10/2.90 50/2.80 100/2 70 

SCOTCH (3M) 8" 10/2.95 50/2.85 100/2.75 

Verbatim 5V4" 10/2.45 50/2.40 100/2.35 

(add 1.00 for 514" Verbatim plastic storage box) 

Verbatim 8" Dbl. Dens. 10/3.45 50/3.35 100/3.25 

BASF5V4" 10/2.60 20/2.50 100/2.40 

BASF 8" 10/2.65 20/2.55 100/2.45 

Maxell Disks in stock - write for prices 

Diskette Storage Pages 10 for 3.95 

Disk Library Cases 8" - 2.85 5" - 2.15 



COMMODORE PET-CBM 
Write or call for quotes 
NEW 8016/32 80 column screen 
NEW 8050 950K Dual Drive 
EDUCATIONAL DISCOUNTS AVAILABLE 



A> ATARI 800 $777 

ATARI Software 20% OFF 
EDUCATIONAL DISCOUNTS available 



WRITE FOR CATALOG 

Add $1.25 per prepaid order for UPS shipping 



A P Products r« 
15% OFF 



S 



A PHOBBY-BLOX 1 5% OFF 


All books 1 5% off 


STARRS232Mtfin 


S135 


SYM-1 


209 


KTM 2/80 


349 


EPSON MX-80 


Call 


EPSON MX-70 


Call 


Itoh STARWRITER 


1500 


Leedex Monitor 


129 


Watanabe Plotter 


1145 


Centronics 737 


790 


C-10 Cassettes 10/5.65 



ZENITH DATA SYSTEMS 
Zenith Z1 9 735 

Zenith Z89 - 48K 2150 
fullFORTH -I- for PET 65 
PASCAL for PET $75 
PET Disk Assembler 65 
Aipli 11+ Call 

NEC Spinwriter 2500 







APPLE 11+ 

Belle, Howell 



- n n 1 15 E. Stump Road 

A D LOmpUterS Montgomeryville. PA 18936 

^121 (215) 699-5826 
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records of the type found in many 
business applications, I guess I 
should show you how efficiently you 
can store these records on diskettes. 
Another often heard, and justified, 
criticism of standard Pascal (as de- 
fined by Jensen and Wirth) is that the 
file I/O capabilities are inadequate. 
Since standard Pascal allows only se- 
quential access to data files, writing 
data-base management programs is 
impossible— unless you have enough 
memory to read the whole file at 
once. UCSD Pascal has added an in- 
put/output procedure named SEEK to 
the Pascal system. This procedure 
lets the program have direct access to 
any record in a data file. With the ad- 
dition of the file-access procedure 
and the addition of true text files, it is 
now possible to use Pascal to carry 
out all the operations that are possi- 
ble in Applesoft BASIC with DOS 3.2. 
(I am purposely omitting any discus- 
sion of binary and machine-language 
files, as they are seldom used in busi- 
ness applications.) 

For the moment, I'm going to con- 
fine this discussion to the use of 
TYPED files. These are files that are 
collections of a specific type of rec- 
ord. The file definitions for a file of 
friends' birthdays might look like 
this: 

Type 
Birthday = record 
Name:string[25]; 

Bday:Datrec; (* assume I already defined 
Datrec*) 
end; 

Var 

BDfile:file of Birthday; 

At this point we have precisely de- 
fined the structure of the Birthday 
file. In the same manner, I can define 
a file with a much more complex rec- 
ord structure such as: 

Transfil:file of Stockrec; 

A Pascal programmer can examine 
the type and variable definitions at 
the beginning of a program and de- 
duce the exact structure of the data in 
a file. Have you ever tried to do the 
same with a BASIC program? If 
you're lucky, the programmer has 
left a good description of the file 
structure for you. If not, well good 
luck— you'll need it! 

A second significant advantage of 
the Pascal structured file is that each 
record requires exactly the same 
amount of disk space as it does mem- 
ory space. Each record is saved on 
diskette as a binary image of the rec- 
ord in memory. This is, unfortunate- 



Listing 1 continued. 



Stattype = 

Stockname ■ 
Stockid ■ 

Month 

Day 

Year 



(Indiv, JTROS, Partner , Corp, Trust, 
Keogh, New, Retire) ; 
String{Snamelen) ; 
StringdDlen} ; 

1..12; 
1..31; 
0..99; 



SetofCHAR = Set of CHAR; 

Datrec = Packed Record 

MM: Month; 

DD:Day; 

YY:Year; 
End; 

Namrec ■ Record; 

Name : Name type ; 

Acctnum : Acctype ; 

Tpoint,Spoint,Ppoint: integer; 
end; 



Persrec 
Address 
CitytCi 
Zipcode 
Bphone : 
Hphone: 
SSN:Str 
Lastact 
Status: 

end; 



= Record 
: Ad r type; 
ty type ; 
:Ziptype; 
Phonetype; 
Phonetype; 
ingCSSNlen) ; 
:Datrec; 
Stattype; 



Stockrec = Record 

Numshare : Integer ; 

Pur date: Datrec; 

Optdate: Datrec; 

Pur type: CHAR; 

Cost : Real; 

Totalval : Buck type ; 

Nampnt : integer ; 

Owner : integer ; 

Link: integer; 
end; 

Transrec=Stockrec; 

Stnrec = Record; 

ID:Stockid; 

NM:Stocknam; 
end; 

Srchkey = Record; 

Mainkey:String{10) ; 

Minorkey:String{5) ; 

Nampoint : Integer ; 
end; 



VAR 



Namefil : 

Persfil : 

Transfil : 

Snamefil : 

Stnam : 

Thisper : 
Thisnam : 
Thisstock: 
Thistrans: 

Today : 



File of Namrec; 
File of Persrec; 
File of Transrec; 
File of Stnrec; 

Stnrec; 

Persrec; 
Namrec; 
Stockrec; 
Transrec; 

Datrec; 



Astring,Bstring : String; 
Xlin,Ylin,Nrec,I,J,K,Recnum,Nextrec: Integer; 

CH, Selection: CHAR; 
OKset:Set of CHAR; 

SNarray : Array (1. .Maxsname} of Stockid; 
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ly, not true in Applesoft BASIC (other 
versions of BASIC do allow the stor- 
age of data in memory image form). 
With Applesoft a date record consist- 
ing of three integers, MM%, DD% 
and YY%, would require six bytes of 
memory space but might require as 
much as nine bytes of diskette space 
since it would be written out as 
12(CR)31(CR)80(CR). In Applesoft, 
each numeric item is actually written 
to the disk as a string, and a delimiter 
(usually a carriage return) is needed 
to separate the data items. The ability 
to store data records on diskette in 
memory image format can more than 
double the amount of data which can 
be saved in a given amount of file 
space. You should also remember 
that the Pascal diskette format allows 
about 30 percent more storage space 
per diskette than DOS 3.2. 

There are five basic operations on 
typed files: 

•fl£S£T(BDfile,'MarkDisk:MarkB- 
Days') opens a data file where 
BDfile is a file which has been de- 
fined in the variable declarations of 
the programs and MarkBDays is the 
name of a file on the diskette Mark- 
Disk. (In the Pascal operating system, 



each diskette is given a volume 
name.) 

•S£isJL(BDfile,Recnum) positions a 
file access pointer to the record num- 
ber defined by Recnum (Recnum 
must be an integer). This addition to 
standard Pascal allows random ac- 
cess to data files. 

• GET[ BDfile) transfers the record 
pointed to by the access pointer to a 
special variable of the type Birthday 
which is called the Window Variable. 
You can then manipulate this vari- 
able just like any other Birthday rec- 
ord. 

•PLTT(BDfile) transfers the con- 
tents of the window variable to the 
disk file record pointed to by the ac- 
cess pointer. 

• CLOSE[ BDfile) closes the file and 
makes sure that any changes in the 
file data get transferred from the file 
buffer in memory to the diskette. 

In a business program, these file 
manipulation commands are general- 
ly incorporated into procedures 
which check to see if the required 
data diskette is in one of the disk 
drives and prompt the user if the 
diskette is not available. These file 
manipulation commands allow the 



TM 



GLOBAL 

DATABASE 

MANAGEMENT 

SYSTEM 

Extremely comprehensive, versatile 
user-oriented management system for 
database creation and list main- 
tenance. Runs under CP/M* and 
CBASIC2** on a microcomputer 
system in only 48K RAM. 

Supplied on standard 8" IBM disk (TRS-80 
Model II), complete with BASIC subroutine 
library in source code, with 
comprehensive manual. § 



300 



MANUAL ONLY. ..$30 

Shipping & Handling Included 



* Trademark of 
Digital Research 



** Trademark of 
Software Systems 



DEALER INQUIRIES INVITED 



^104 



[GLOBAL 
PARAMETERS 

1505 Ocean Ave., Brooklyn, N.Y. 11230 
212/252-5002 



**SPECIAL**SPECIAL** 

TRS-80 ADD ON DRIVES 

IMMEDIATE DELIVERY 



SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 



COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 

INCLUDES: 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 

90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5" FD's 




»x151 



2 INTERFACE, INC 

20932 CANTARA ST ^ 1 
CANOGA PARK, CA 91304 
(213)341-7914 

VISA AND MASTER CHARGE ACCEPTED 



Pascal programmer to set up sophisti- 
cated file structures to exactly suit the 
needs of a given program. For exam- 
ple, the CFILE programs use the fol- 
lowing file structures: 
•NAMEFIL.FILE OF NAMREC; 
This file contains client names and 
pointers to record numbers in the 
personal data file and the transaction 
file. 

mPERSFIL.FILEOFPERSREC; This 
is the file which holds the personal 
data on the clients. 
• TRANSFIL.FILE OF STOCKREC; 
This is the file of transactions. The 
file is a series of linked-list structures. 
The name record for each client con- 
tains a pointer to the first transaction 
in the client's list. 

•SNAMEFIL.FILE OF STNREC; 
Stock names and their abbreviations 
are kept in this file. 

The Name file can be thought of as 
a key file. When searching for data 
pertaining to a particular client, the 
program searches this file (or an im- 
age of it in memory) for a match to 
the required name. When a match is 
found, the location of the personal 
data record and the start of the trans- 
action list are taken from the client's 
Name record. The transactions are 
saved in a linked-list structure so that 
each client may have a different 
number of associated transactions 
without requiring enough disk space 
to save the maximum number of 
transactions for all the clients. The 
details of linked-list file structures 
and their advantages and disadvan- 
tages are beyond the scope of this ar- 
ticle. 

The UCSD Pascal system also lets 
the programmer regard any data file 
as an unstructured set of blocks of 
512 bytes each. This ability is particu- 
larly useful when you want to copy 
the entire contents of one file into an- 
other file without worrying about the 
exact contents of the first (this is 
known as backing up the data file). 

Since the program does not need to 
break the file blocks up into individu- 
al records, the read and write proce- 
dures are done much more rapidly. 
In fact, it is possible to back up the 
full transactions diskette in about 1.5 
minutes. Copying the files record-by- 
record requires about five times as 
long. 

The backup procedure used in BA- 
SIC programs generally requires you 
to initialize and copy a complete disk- 
ette. This may require as many as 
five minutes per diskette. In addition, 
the only way to copy a given file 
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NEW! TPM* for TRS-80 Model II 
NEW! System/6 Package 

Computer Design Labs 



Z80 Disk Software 



We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the 
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software. 

— Carl Galletti and Roger Amidon, owners. 
Software with Manual/Manual Alone 



All of the software below is available on any of the 
following media for operation with a Z80 CPU using 
the CP/M* or similar type disk operating system 
(such as our own TPM*). 

for TRS-80* CP/M (Model I or II) 
for 8" CP/M (soft sectored single density) 
tor 57*" CP/M (soft sectored single density) 
for 5 1 /*" North Star CP/M (single density) 
for 5Y«" North Star CP/M (double density) 

BASIC I 

A powerful and fast Z80 Basic interpreter with EDIT, 
RENUMBER, TRACE, PRINT USING, assembly language 
subroutine CALL, LOADGO for "chaining", COPY to 
move text, EXCHANGE, KILL, LINE INPUT, error inter- 
cept, sequential file handling in both ASCII and binary 
formats, and much, much more. It runs in a little over 12 
K. An excellent choice for games since the precision 
was limited to 7 digits in order to make it one of the 
fastest around. $49.95/$15. 



BASIC II 

Basic I but with 1 2 digit precision to make its power 
available to the business world with only a slight sacrifice 
in speed. Stiff runs faster than most other Basics (even 
those with much less precision). $99.95/$15. 

BUSINESS BASIC 

The most powerful Basic for business applications. It 
adds to Basic II with random or sequential disk files in 
either fixed or variable record lengths, simultaneous 
access to multiple disk files, PRIVACY command to 
prohibit user access to source code, global editing, 
added math functions, and disk file maintenance capa- 
bility without leaving Basic (list, rename, or delete). 
$179.95/$25. 

ZEDIT 

A character oriented text editor with 26 commands 
and"macro" capability forstringingmultiplecommands 
together. Included are a complete array of character 
move, add, delete, and display function. $49.95./$ 15. 



Z80 Text Editing Language - Not just a text editor. 
Actually a language which allows you to edit text and 
also write, save, and recall programs which manipulate 
text. Commands include conditional branching, subrou- 
tine calls, iteration, block move, expression evaluation, 
and much more. Contains 36 value registers and 1 text 
registers. Be creative! Manipulate text with commands 
you write using Ztel. $79.95/$25. 

TOP 

A Z80 Text Output Processor which will do text 
formatting for manuals, documents, and other word 
processing jobs. Works with any text editor. Does 
justification, page numbering and headings, spacing, 
centering, and much more! $79.95/$25. 

MACRO I 

A macro assembler which will generate relocateable 
or absolute code for the 8080 or Z80 using standard 
Intel mnemonics plusTDL/Z80 extensions. Functions 
include 14 conditionals, 16 listing controls, 54 pseudo- 
ops, 1 1 arithmetic/logical operations, local and global 
symbols, chaining files, linking capability with optional 
linker, and recursive/reiterative macros. This assembler 
is so powerful you'll think it is doing all the work for you. It 
actually makes assembly language programming much 
less of an effort and more creative. $79.95/$20. 

MACRO II 

Expands upon Macro I's linking capability (which is 
useful but somewhat limited) thereby being able to take 
full advantage of the optional Linker. Also a time and 
date function has been added and the listing capability 
improved. $99.95/$25. 

LINKER 

How many times have you written the same subroutine 
in each new program? Top notch professional pro- 
grammers compile a library of these subroutines and 
use a Linker to tie them together at assembly time. 
Development time is thus drastically reduced and 
becomes comparable to writing in a high level language 
but with all the speed of assembly language. So, get the 
new CDL Linker and start writing programs in a fraction 
of the time it took before. Linker is compatible with 
Macro I & II as well asTDL/Xitan assemblers version 2.0 
or later. $79.95/$20. 



DEBUG I 

Many programmers give up on writing in assembly 
language even though they know their programs would 
be faster and more powerful. To them assembly language 
seems difficult to understand and follow, as well as 
being a nightmare to debug. Well, not with proper tools 
like Debug I. With Debug I you can easily follow the flow 
of any Z80 or 8080 program. Trace the program one 
step at a time or 1 steps or whatever you like. At each 
step you will be able to see the instruction executed and 
what it did. If desired, modifications can then be made 
before continuing. Ifs all under your control. You can 
even skip displaying a subroutine call and up to seven 
breakpoints can be set during execution. Use of Debug I 
can payforitself manytimesoverby saving you valuable 
debugging time. $79.95/$20. 

DEBUG II 

This is an expanded debugger which has all of the 
features of Debug I plus many more. You can "trap" (i.e. 
trace a program until a set of register, flag, and/or 
memory conditions occur). Also, instructions may be 
entered and executed immediately. This makes it easy 
to learn new instructions by examining registers/memory 
before and after. And a RADIX function allows changing 
between ASCII, binary, decimal, hex, octal, signed 
decimal, or split octal. All these features and more add 
up to give you a very powerful development tool. Both 
Debug I and 1 1 must run on a Z80 but will debug both Z80 
and 8080 code. $99.95/$20. 

ZAPPLE 

A Z80 executive and debug monitor. Capable of 
search, ASCII put and display, read and write to I/O 
ports, hex math, breakpoint, execute, move, fill, display, 
read and write in Intel or binary format tape, and more! 
on disk 

APPLE 

8080 version of Zapple 



NEW! TPM now available for TRS-80 Model 

II! 

TPM* 

A NEW Z80 disk operation system! This is not CP/M*. 
Ifs better! You can still run any program which runs with 
CP/M* but unlike CP/M* this operating system was 
written specif ically for the Z80* and takesf ull advantage 
of its extra powerful instruction set. In other wprds its 
not warmed over 8080 code! Available for TRS-80* 
(Model I or II). Tarbell, Xitan DDDC, SD Sales "VERSA- 
FLOPPY", North Star (SD&DD), and Digital (Micro) 
Systems. $79.95/$25. 

SYSTEM MONITOR BOARD (SMBII) 

A complete I/O board f or S- 1 00 systems. 2 serial ports, 
2 parallel ports, 1 200/2400 baud cassette tape inter- 
face, sockets for 2K of RAM, 3-2708/27 1 6 EPROM's or 
ROM, jump on reset circuitry. Bare board $49.95/$20. 

ROM FOR SMB II 

2KX8 masked ROM of Zapple monitor. Includes source 
listing $34.95/$15. 

PAYROLL (source code only) 

The Osborne package. Requires C Basic 2. 
5" disks $124.95 (manual not included) 
8" disks $ 99.95 (manual not included) 
Manual $20.00 

ACCOUNTS PAYABLE/RECEIVABLE 
(source code only) 

By Osborne, Requires C Basic 2 
5" disks $124.95 (manual not included) 
8" $99.95 (manual not included) 
Manual $20.00 

GENERAL LEDGER (source code only) 

By Osborne. Requires C Basic 2 
5" disks $99.95 (manual not included) 
8" disks $99.95 (manual not included) 
Manual $20.00 

C BASIC 2 

Required for Osborne software. $99.95/$20. 



SYSTEM/6 

TPM with utilities, Basic I interpreter, Basic E compiler, 
Macro I assembler, Debug I debugger, and ZEDIT text 
editor. 

Above purchased separately costs $339.75 
Special introductory offer. Only $1 79.75 with coupon!! 
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$160 
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ORDERING INFORMATION 

Visa, Master Charge and C.O.D. O.K. To order call or 
write with the following information. 

1. Name of Product (e.g. Macro I) 

2. Media (e.g. 8" CP/M) 

3. Price and method of payment (e.g. C.O.D.) include 
credit card info, if applicable. 

4. Name, Address and Phone number. 

5. For TPM ordersonly: Indicate if for TRS80, Tarbell, 
Xitan DDDC, SD Sales (5V4 M or 8"). ICOM (5V4 M or 
8"), North Star (single or double density) or Digital 
(Micro) Systems. 

6. N.J. residents add 5% sales tax. 

Manual cost applicable against price of subsequent 
software purchase in any item except for the Osborne 
software. 

For information and tech queries call 

609-599-21 46 

For phone orders ONLY call toll free 

1-800-327-9191 
Ext. 676 

(Except Florida) 



Many CDL products are available for licensing to 
OEMs. Write to Carl Galletti with your requirements. 

* Z80 is a trademark of Zilog 

* TRS-80 is a trademark for Radio Shack 

* TPM is a trademark of Computer Design Labs. It is not 
CP/M* 

* CP/M is a trademark of Digital Research 

Prices and specifications subject to change without 
notice. 

DEALER INQUIRIES INVITED. 
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without destroying others on the 
backup diskette is to copy the file rec- 
ord-by-record. Believe me, this can 
get slow! 

Conclusions 

If I haven't convinced you by now 
that there are some real advantages to 
writing microcomputer business pro- 
grams in Pascal, I'm going to consider 
you a reactionary BASIC diehard. 
This puts you in nearly the same cate- 
gory as the IBM salesman who was 
rumored to have said, "Those PDP- 
1 Is are just toys. You'll never be able 
to do any serious business computing 
with those minicomputers!" 

For those of you who are only skep- 
tical or who skimmed the article, I'll 
reiterate the main points. If you are 
considering business software for a 
microcomputer, give Pascal a chance. 
It has some significant advantages 
over BASIC: 

1. Structured programming, which 
leads to more precise definition of 
data types, programming approaches 
and software solutions to your busi- 
ness problems. 

2. Intelligible source code, the best 
way to guarantee your program can 



be maintained when your pro- 
grammer decides he'd rather write 
magazine articles. 

3. Efficient use of memory re- 
sources for the storage of data. No 
computer ever has enough memory. 
With Pascal you can store more data 
in less. With luck, it will take you an- 
other year to outgrow your computer. 

4. The ability to manipulate 
grouped data items as a single record. 
The less time your programmer 
spends writing code to move data, 
the more time he can spend making it 
easier for you to get information into 
and out of the computer. 

5. More efficient ways to store 
data on your diskette (see 3). 

6. Programs which run more 
quickly. If your program was written 
in Pascal, you'd only have time to 
skim this article while the customer 
file was sorting. If you're still using 
BASIC, go back to the beginning and 
read the article again. You'll have 
time!B 
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Super Starbase Gunner 
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Most shoot-em-up target games are 2-D shoot across the screen type, and 
quite frankly there is a glut of inferior ones. A need for a new approach ex- 
ists, such as fast 3-D HIRES simulations with clever and complex chal- 
lenges. How about shooting into the screen, into 3-D space, where the tar- 
get is mathematically many feet behind the screen surface? How about 
computer intelligent targets that shoot back and use strategy and learn? 
How about all this and the best attributes of the more popular games? 
Let's include high score, 10 levels of play, snappy sound effects, colorful 
explosions and real time graphics. Why not go all the way and have a three 
dimensional gunsight? A real space battle simulation . . . Nah ... no one 
would believe it or could even write it. Right? 

WRONG!! WE HAVE IT. . and it is SUPER STARBASE GUNNER. We are 
very excited about this product because it is all the things we wish we had 
and didn't. And you can have it now with this introductory offer. 

SUPER STARBASE GUNNER DISK . . $19.95 48K with APPLESOFT ROM 

AVAILABLE FROM YOUR DEALER OR DIRECT FROM 
APPLE— JACK, BOX 51, CHERRY VALLEY, MA 01611 
^314 (INQUIRIES INVITED) 
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Minutes are money. So, when it's possible to 
easily handle many times your workload, with better 
results, you're on to something. 

And, that something is Programma's versatile 
and powerful Word Processing System. Because it's 
designed from the user's viewpoint, it's easy to work 
with. You can start right out doing basic word pro- 
cessing. And, since each step logically leads to the 
next, you'll be handling even complex work problems 
in a very short time. 

Our WPS consists of two superior programs, 
Apple PIE (Programma Improved Editor) and 
FORMAT. PIE is a free-form, live-screen-oriented 
editor, for creating and editing text for processing. 
The commands let you enter or alter anything, any- 
where on your screen. You can search and replace, 
add, delete, move, or insert, by character, word, line 
or paragraph. And you know what's happening, as 
you see it right on the screen. PIE also allows use of 
a lower case adapter, and can even be used as a soft- 
ware development tool. 

The other half of our real time saver is FORMAT. 
It uses simple, embedded codes to set formats for 
letters, manuals, scripts, documents or catalogs to 
your specifications. 

You want this centered?. . that underlined?. .. 
those areas indented? ...something paragraphed? 
You make the decisions, FORMAT does the work 
immediately, accurately. Then, if before printing, you 
want to revise copy, or change a document's final 
appearance, you can do it with ease. FORMAT is 
very forgiving! 

To make the most of your time, order today. Our 
WPS for the 32K Apple II, on mini-floppies, with 
thorough documentation, is now just $1 29.95. At 
your local computer store. Or direct from Programma, 
2908 No. Naomi Street, Burbank, CA 91504. 
(213)954-0240. 
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More CFR Spectaculars!!! 



ASCII Parallel Input 

*SELECTRIC Typewriter/Printer 

TRS-80 COMPATIBLE 





COMPUTER 

EQUIPMENT 

& SOFTWARE 

RARGAINS 



TYPE ELEMENT 
NOT INCLUDED 

• Compatible w/Printer Cable or Expansion Interface •Complete & Ready For Use 
•Refurbished Selectric Printer *Corresp. (Office) Code 
•Parallel Input. 15" Frame. 132 Cols. *0ata Included 

• Upper & Lower Case Typewriter/Printer .Fully Formed Characters. Approx 15 CPS 

Add $20 00 for Handling & Packaging Pay Shipping When Delivered 

[-— This Month's Special 
WHILE THEY LAST!! Off Lease (Used) 

c^\» Daisy Wheel 

«*fr Terminals 

Add $4 
Pay Shi 




Add $40 00 For Hdlg & Pkg 
Pay Shipping When Delivered D 



Untested, whole AS-IS We've sold em in 
the past for over $1500 00 Complete w/ 
operation data & schematics Features adj 
baud I/O RS-232. plotter mode. DIABLO 
1200 Daisy Printer Includes power supply. 
KBD. printer, table, and Micro Processor 

P ECIAL"*899 00 Each 

QUANTITY PRICES AVAILABLE! 





Call For Our Bargain-Packed PERIPHERAL FLYER! 

Prices Are Subject To Change On All Items 




« 



Associates, Inc. 



MAIL ORDERS: 

Box 144, Newton, N.H. 

03858 



k PHONE ORDERS: ^> 



617/372-8536 

(Sorry. No Collect Calls) 
Mastercharge & VISA Welcome 



i^110 

WAREHOUSE: 

18 Granite St. 

Haverhill, Mass. 01830 



' r *e Nmttonmdm M*/*#1p4aot tot Computet f gu»p/n#nr 



e«2=_. 5jE» 



ca^^ t A*-—z. 



Get Your 
rirst Issue FRFF! 



■*d— . " — -r- = -T="r.™-sirV 



HTWS-IO's at Super Discount Prices] 



intrm «rrw i 



EVERY MONTH 



BUY, SELL OR TRADE ALL TYPES OF COMPUTER 
EQUIPMENT AND SOFTWARE (pre-owned and 
new) among 20,000 readers nationwide. 
FEATURES: 

a 

• Low classified ad rates - 10$ a word 

• Hundreds of ads from individuals 

• Categorized ads so you can find them instantly 

• Large (11 by 14") easy to read pages 

Subscribe now for $10 and receive 13 issues/year 
(one FREE plus 12 regular issues). After receiving 
your first issue if you're not completely satisfied 
you may have a 100% refund and you still keep the 
first issue free. Bank cards accepted. 

BONUS: // you have something to advertise (pre- 
owned or software) send in a classified ad with your 
subscription and we'll run it FREE. 

<[} The Nationwide Marketplace for Computer Equipment 

m campuTSR shiaPPSR^m 

^ P.O. BOX F21 e TITUSVILLE, FL 32780 e 305-269-3211 
MasterCard & VISA subscriptions only, call TOLL FREE 1-800-528-6050 EX. 184 
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Why Do Professionals Prefer 



I 



BECAUSE 

• Unique software • Technical support • Quick 
delivery • Established company • Release 2 
CPM (some packages under UNIX' and TRSD8S ) 

• Quality software • In-house expertise • Fast 
response • User orientation • Competitive prices 

• Customer service • \4itwiim * h media • Onyx 
hardware (CP M and UNIX versions) 



BECAUSE 

Unique swift routing cybernetics response system 
gives you no-nonsense technical answers that save 
you time. Call: (714) 848-1922 




Business 
Medical 
Real Estate 
Computer Systems 



VTlTITITHTTin, 

• NEW RM COBOL applications: 

• Order Entry/Inventory • Receivables • Payables • 
General Ledger • Financial Modeling • Client Account- 
ing—and more on the way! 

• NEW CBASIC2- applications: 

• REAP (Real Estate Acquisition Package). 



Software from Cybernetics? 



RM/COBOL— The new standard for microcomputer COBOL!! The only COBOL 
for CP/M (also on TRSDOS & UNIX) with alternate keys (multi-key ISAM), CRT 
screen handling, interactive debug, and the most useful Level 2 features. Compat- 
ible with RSCOBOL 4 — but runs faster. 

Plus existing CBASIC2 packages 
APH (Automated Patient History) 

Osborne & Assoc Payroll • Payables Receivables • General Ledqer 
NAD" (Name and Address) 
PMS (Property Management System) 

Inquire for details 

Trademarks of Ryan-McFarland Corp . Compiler Systems. Inc . Digital Research 'Bell 
Telephone Laboratories Inc Tandy Corp Verbatim. Inc . Cybernetics Inc "Struc- 
tured Systems Group. Inc . 'Small Business Applications. Inc 



TRS-80 4 , Model II CP/M— The fastest Mod II CP/M with the most features. Out- 
standing teaching documentation for newcomers to CP/M, multiple CRT emula- 
tion, down loading package, support for CORVUS 10 Mb hard disk. Many addi- 
tional user-oriented features. 

And system software packages 

MAGIC WAND' Editing Word Processing 
CBASIC2 Compiler BASIC 
QSORT- Soft Merge Package 



8041 Newman Ave . Suite 208 
Huntington Beach. CA 92647 
(714) 848-1922 
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ANYONE 
can't expertly assemble 
with the Apple II® 

and this 



<$2 



$6 



0® 



A^\ 



easy-to-use package. .. 
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just isn't meant to program 



i 



f you're really interested in program- 
ming... assembly language is the only way 
to go. It's faster, more versatile, and lets 
you fine-tune programs so they work 
exactly your way. 

Whether you're a beginner, in-betweener, 
or an advanced programmer, our 4-part 
assembler package is just your speed. 
You'll find it's easy to learn, easy to use 
and more powerful. Of course, you can 
buy any of the programs separately. Or, 
for a limited time get the complete 4-part 
package for your 48K Apple II* with DISK II 
drive, at the special price of $99.95. Look 
what it includes! 

USA. 

This is the mainstay. It's the only inter- 
active assembler that's so easy to use, 
whatever your skill level. With an average 
speed of 20K lines per minute, it's 4 to 20 
times faster than others. Since it's a 
symbolic assembler, you don't have to 
keep track of addresses. It also provides 
30 pseudo opcodes and comes with 

^Reader Service— see page 210 



approx. 140 pages of easy to understand, 
superior documentation. $49.95. 

XREF/65 - 

SCTOLISA - SORT 2.0. 

This program handles the details like a 
master. XREF/65 allows you to create 
cross-reference listing of all variables and 
labels. And it helps reduce debugging 
and documentation time. SORT 2.0 sorts 
and displays the LISA symbol tables, 
while SCTOLISA can automatically con- 
vert SC Assembler** 3.2 files to LISA. 
$19.95. 

TRACE/65. 

It delivers more control and reduces 
debugging time dramatically. Its symbolic 
trace listings mean you can forget wasting 
time looking up addresses in symbol 
tables. Its ability to stop listing at any time 
means you have sure control. And its four 
breakpoints let you change registers, 
memory locations etc. during trace. 
$24.95. 



DISASM/65. 

This is the disassembler that's easy to use, 
for you, me, anyone! Because you have 
control and decide what code should be 
instruction or data. And it allows you to go 
in and create LISA based text files for pro- 
grams where you've never seen the 
source code. $29.95. 

Entire 4-part package, on diskettes, com- 
plete documentation, and backed by 
Programma International, only $99,951 
(A $24.85 saving.) 



•Apple II is a trademark of Apple Computer, Inc. 
•*SC Assembler is a trademark of SC Software 



Programma International, Inc. 
2908 N. Naomi Street, 
Burbank, Ca. 91504 ^277 

(213) 954-0240 
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The author lifts the veil of mystery covering heretofore undocumented Z-80 instructions. 



Secret Codes Revealed 



By Edwin E. Freed 



The Z-80 microprocessor was origi- 
nally designed as an 8080 en- 
hancement. In addition to running 
faster, it added a number of new fea- 
tures, and yet maintained machine- 
code compatibility with the 8080. 
This meant that only unused opera- 
tion codes on the 8080 could be ex- 
panded to implement these features. 

The purpose of this article is to de- 
scribe how these codes were used. 
Undocumented codes have been 
found which you can use to advan- 
tage. Manipulation of the halves of 
the IX and IY registers, additional ro- 
tate instructions and some duplica- 
tion of instructions have also been 
uncovered. 

Some of the operation codes found 
here are not officially documented or 
supported by the manufacturer; such 
codes are underlined in the tables. 
These undocumented operations 
have been tested and found to work 
on Zilog Z-80 and Z-80A chips. How- 
ever, there is no guarantee that these 
codes will continue to function on fu- 
ture generations of the Z-80. 

On any eight-bit processor, there 
are 256 possible first bytes for in- 



structions. On the 8080, all but 12 of 
these are used. In valid 8080 instruc- 
tions, there are no undocumented 
codes that result from values in suc- 
cessive bytes of the instructions. To 
maintain 8080 software compatibili- 
ty, all of the Z-80's additional features 
use these 12 codes. Some of the codes 
have been expanded to as many as 
four-byte instructions. 

Eight of the 12 available op codes 
implement a single operation (Table 
1). These are the relative jump in- 
structions and the register bank ex- 
change operation, which could have 
been packed into a single op code, of 
course, but only at the expense of 
adding an extra byte to the instruc- 
tions. 

To be useful, the relative jump in- 
structions must be two-byte. A three- 
byte relative jump would offer no 
space savings over the traditional ab- 
solute jump of the 8080. The only 
gain would be some relocatability of 
the machine code. 

The register bank exchange in- 
structions manipulate the Z-80's al- 
ternate register set. Since these in- 
structions are primarily intended for 



0000 


24 


INC 


H 


;Increment H 


0001 


DD24 


INC 


HX 


;Increment top half of IX 


0003 


2D 


DEC 


L 


; Decrement L 


0004 


FD2D 


DEC 


LY 


;Decrement bottom half of IY 


0006 


8C 


ADC 


A,H 


;Add with carry H to A 


0007 


FD8C 


ADC 


A,HY 


;Add with carry HY to A 


0009 


AD 


XOR 


A,L 


i • • • 


000A 


DDAD 


XOR 


A,LX 




oooc 


B5 


OR 


A r L 




000D 


FDB5 


OR 


A,LY 





Listing 1. A sampling of instructions referencing IX and IYas four eight-bit registers. The format 
is that of a typical assembly-language listing. First, an instruction which operates on H or L is 
shown, then a analogous instruction for an index register. 



Hex code 


Instruction 


08 


EX 


AF, AF' 


10 ee 


DJNZ 


E 


18 ee 


JR 


E 


20 ee 


JR 


NZ, E 


28 ee 


JR 


Z, E 


30 ee 


JR 


NC, E 


38 ee 


JR 


C, E 


D9 


EXX 




Table 1. The Z-80's 


relative 


jump and bank 


exchange instructions. 





fast interrupt processing, it is crucial 
that they be one-byte in order to exe- 
cute as quickly as possible. 

In the implementation of the Z-80, 
additional 16-bit index registers IX 
and IY were added. Two operation 
codes, DD and FD, provide instruc- 
tion set support. The designers of the 
Z-80 added the new index registers 
simply: the IX and IY instructions 
consist of DD or FD followed by an 
instruction which refers the HL regis- 
ter pair. For example, the code to 
load HL immediate (LD HL,nn) is 2 A 
nn; the instruction LD IX, nn is DD 
2A nn. The equivalent IY instruction 
is FD 2A nn. In either case, the two- 
byte operand nn immediately follows 
the instruction. 

When an instruction that uses HL 
as an indirect memory pointer is pref- 
aced with DD or FD, something dif- 
ferent happens. An additional byte is 
required in the instruction. The value 
of this byte, called the displacement, 
is added to the IX or IY register. This 



Address correspondence to Edwin E. Freed, Piatt 
Campus Center, Harvey Mudd College, Clare- 
mont, CA 91711. 
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High order 5 bits of second byte 












00 


08 


10 




18 


20 


28 







RLC 


B 


RRC 


B 


RL 


B 


RR 


B 


SLA 


B 


SRA 


B 




1 


RLC 


C 


RRC 


C 


RL 


C 


RR 


C 


SLA 


C 


SRA 


C 




2 


RLC 


D 


RRC 


D 


RL 


D 


RR 


D 


SLA 


D 


SRA 


D 


L 


3 


RLC 


E 


RRC 


E 


RL 


E 


RR 


E 


SLA 


E 


SRA 


E 


o 


4 


RLC 


H 


RRC 


H 


RL 


H 


RR 


H 


SLA 


H 


SRA 


H 


w 


5 


RLC 


L 


RRC 


L 


RL 


L 


RR 


L 


SLA 


L 


SRA 


L 


o 


6 


RLC 


(HL) 


RRC 


(HL) 


RL 


(HL) 


RR 


(HL) 


SLA 


(HL) 


SRA 


(HL) 


r 
d 


7 


RLC 


A 


RRC 


A 


RL 


A 


RR 


A 


SLA 


A 


SRA 


A 


e 

r 




30 


38 


40-7F 




80 


-9F 


AO - 


FF 




3 





RLO 


B 


SRL 


B 


BIT 


b,B 




RES 


b,B 


SET 


b,B 




b 


1 


RLO 


C 


SRL 


C 


BIT 


b,C 




RES 


b,C 


SET 


b,C 




• 

1 


2 


RLO 


D 


SRL 


D 


BIT 


b,D 




RES 


b,D 


SET 


b ( D 




t 


3 


RLO 


E 


SRL 


E 


BIT 


b,E 




RES 


b,E 


SET 


b,E 




s 


4 


RLO 


H 


SRL 


H 


BIT 


b,H 




RES 


b,H 


SET 


b,H 






5 


RLO 


L 


SRL 


L 


BIT 


b,L 




RES 


b,L 


SET 


b,L 






6 


RLO 


(HL) 


SRL 


(HL) 


BIT 


b,(HL) 


RES 


b,(HL) 


SET 


b,(HL) 






7 


RLO 


A 


SRL 


A 


BIT 


b,A 




RES 


b,A 


SET 


b,A 




Table 2. The shift and rotate instructions. The first byte is 


always CB. Previously undocumented left rotate instructions are underlined. In the bit manipu- 


lation instructions, the affected bit b is indicated by bits 3 


; 4 and 5 


in the second byte. 













modified value is then used as a 
memory pointer to obtain the oper- 
and. 

This technique for using the index 
register instructions leaves many 
questions unanswered. For instance, 
what happens when DD or FD is fol- 
lowed by an instruction which refers 
to the BC or DE, not the HL register 
pair? When tested, these instructions 
functioned normally and acted on the 
original (not IX, IY) register pair in- 
volved. So there are actually many 
duplicate instructions available, all 
useless because they are one byte 
longer than the original instruction. 

Prefixing an instruction that refer- 
ences the H or L register with DD or 
FD can lead to some useful results, 
however. You can manipulate the 
high and low halves of the IX and IY 
registers as easily as any other eight- 
bit register! (See Listing 1.) If you use 
an instruction that references as an- 
other eight-bit register, like B or E, it 



behaves normally. 

No new assembly-language in- 
struction mnemonics are needed to 
allow access to these new instruc- 
tions. New names which refer to the 
IZ and IY registers as four eight-bit 
registers are used. The chosen names 
are HX, LX, HY and LY. HX refers to 
the high-order eight bits of IX, LX re- 
fers to the low-order eight bits, and so 
on. 

The CB op code group is used to im- 
plement the individual register rotate 
and bit manipulation instructions. 
Their format is always two bytes, 
with the first byte being CB, and the 
second byte indicating both opera- 
tion and the register affected. 

In the decomposition of the CB 
group (Table 2), only eight instruc- 
tions were left undefined. Upon test- 
ing, these turned out to be a hitherto 
undocumented form of a left rotate 
instruction that shifts a one into the 
low-order bit and moves the high- 



High order 5 bits of second byte 



L 
o 
w 



80 
NOP 



88 
NOP 



90 

NOP 



98 
NOP 



AO 

LDI 



A8 

LDD 



1 
2 



° 3 

r 

d b 

e i 3 
r t 

s 4-7 



NOP 


NOP 


NOP 


NOP 


CPI 


CPD 


NOP 


NOP 


NOP 


NOP 


INI 


IND 


NOP 


NOP 


NOP 


NOP 


OUTI 


OUT 


NOP 


NOP 


NOP 


NOP 


NOP 


NOP 



BO 

LDIR 
CPRI 
INIR 

OTIR 
NOP 



B8 

LDDR 

CPDR 

INDR 

OTDR 

NOP 



Table 3. The block move/transfer instructions. The first byte of all these instructions is ED. 



order bit into the carry flag. This, in 
effect, performs a 2n + 1 operation on 
an eight-bit register. The chosen op 
code for this new function is RLO (ro- 



MICRO-80™ CASSETTES— 
100% ERROR-FREE 




LENGTH PACK PACK 

C-10 69c 5 9c 

C-20 89c 7 9c 



Fully Guaranteed! 
World's Finest Media 
Premium 5-Screw Construction 
Used by Software Firms Nationwide 
Dealer and Club Discounts Available 
Custom Storage Case, Add 19c Each 
Shipping Charges, Add $1.50 



8O™MICRO-80™ INC 
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K-2665 NO. BUSBY ROAD 
OAK HARBOR, WA 98277 
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tate left, shift in one). The format for 
this new rotate instruction is exactly 
the same as for any other in the fami- 

iy- 

The ED op code group is used to 
implement a multitude of Z-80 fea- 
tures. All the block transfer, block 
search and additional interrupt con- 
trol functions are included in this 
group. All instructions consist of ED 
followed by a single byte to indicate 
the exact operation. No additional ar- 
guments are used. Although 256 new 
instructions could have been imple- 
mented, only 60 of these are actually 



defined by Zilog. 

It happens that none of the unde- 
fined codes in this group do anything 
useful. The undefined codes 00-3F 
and CO-FF act as NOPs. Codes in the 
range 80-BF are used for the block 
control instructions (Table 3). The re- 
maining codes in the range 40-7F 
perform a variety of functions. The 
undefined ones in this group tend to 
be duplicates of existing codes (Table 

4). 

It should be noted that prefixing in- 
structions in the ED group with DD 
or FD will not create a corresponding 



IX or IY operation. This is regret- 
table, but the ED group appears to be 
the only one so affected. 

Conclusion 

It should be possible to modify 
most Z-80 assembler to accept the 
foregoing undocumented instruc- 
tions, if a source to the assembler is 
available. If not, you can insert the 
hex codes for the instructions inline 
as data statements. Code the new in- 
dex register instructions as DD or 
FD, followed by the appropriate H or 
L referencing instruction. ■ 



L 
o 
w 

o 

r 
d 
e 

r 



b 

i 
t 
s 




1 
2 
3 
4 
5 
6 



40 



IN 

OUT 

SBC 

LD 

NEG 

RETN 

IM 



B,(C) 
(C),B 

HL,BC 

(nn),BC 







7 LD I,A 



High order 5 bits of second byte 



48 

IN C,(C) 

OUT (C),C 

ADC HL,BC 

LD BC,(nn) 

NEG 

RETI 

NOP 

LD R,A 



50 



58 



IN 

OUT 
SBC 
LD 
NEG 
RETN 
IM 1 
LD A, I 



D,(C) 
(C),D 
HL,DE 
(nn),DE 



IN 

OUT 
ADC 
LD 
NEG 
RETI 
IM 2 
LD A,R 



E,(C) 
(C),E 
HL,DE 
DE,(nn) 



60 



IN 

OUT 

SBC 

LD 

NEG 

RETN 

NOP 

RRD 



H,(C) 
(C),H 
HL,HL 
(nn),HL 



68 



IN 

OUT 

ADC 

LD 

NEG 

RETI 

NOP 

RLD 



L,(C) 
(C),L 
HL r HL 
HL,(nn) 



70 



78 



IN 

OUT 

SBC 

LD 

NEG 

RETN 

NOP 

NOP 



(HL),(C) IN A,(C) 
(C),(HL) OUT (C),A 
HL.SP ADC HL,SP 
(nn),SP LD SP,(nn) 

NEG 

RETI 

NOP 

NOP 



Table 4. Miscellaneous instructions with ED as the first byte. Note that the NOPs in the same row 
as the IM instructions may have hitherto undiscovered effects on the interrupt system. 
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MICROSTAT 
NOW AVAILABLE FOR CBASIC2 

MICROSTAT is the statistics package for microcomputers, and is 
proving itself to users around the world, including: 

Stanford, Harvard, Johnson & Johnson, Duke, University of Wash- 
ington, UCLA, Lockheed, University of Pennsylvania, Oklahoma 
State, U.S. Geological Survey, Monsanto, University of Toronto, 
Sweden's National Central Bureau of Statistics, Utah State, Butler 
University, SUNY, Van Camps, Texas A&M, University of Wisconsin 

and a growing list of other organizations. MICROSTATs Data Man- 
agement Subsystem (DMS) makes creating your own data files easy 
and includes numerous editing and transformation capabilities. Files 
produced by DMS can then be used to generate statistics in all com- 
mon statistical areas (e.g., descriptive statistics, ANOVA, correlation, 
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Into computers? Want to get started? 

Take 4 books for $ 

. . . and get one FREE! 




(values to $70.75) 



What is The Computer Book Club? An exciting new concept 
that puts hobbyists and businessmen on top of the fast-paced, 
dynamic world of computers. CBC will bring you info on software, 
hardware, applications, and theory ... at savings up to 75% on 
hundreds of fact-packed volumes. 

CBC is not just another book club! You can get in on Members' 
Bonus Benefits, like discounts on practical software packages, 
games, cassettes and disks, plus extra-value book dividends, and 
much, much more! 

This introductory membership offer is for a limited time only. 
Join today ! ._ 




1205 
List $15.95 

1050 
List $9.95 




tour own -- 
ROBOT PET 



MM- 



W>*° 



The 

BASIC ( 
Cookbook 



■I .111.-1- «f * "I* 




1241 
List $12.95 



how to bum rstrff 
own suf-mmum* 



1160 
List $12.95 



MANDDOOK Of 



1141 
List $12.95 




K^ofts&a** , Programmer s 
fi PPH em«& LI Guide to USP 



•m *»* W *•'!'» "*"»_ 



1062 
List $12.95 



INTELLIGENCE 

with exper.me"t5 



1191 
List $16.95 



List 



187 
$14.95 



* 1055 

List $7.95 

More books to pick from . . . 

• The Complete Handbook of Robotics. List 
$12.95. No. 1071 

• 57 Practical Programs & Games in BASIC. 
List$10.95.No. 1000 

• The GIANT Handbook of Computer Pro- 
jects. List $15.95. No. 1169. 

• Illustrated Dictionary of Microcomputer 
Terminology. List $13.95. No. 1088 

• How To Design, Build & Program Your 
Own Working Computer System. List 
$14.95. No. 1111 

• Handbook of Remote Control & Automa- 
tion Techniques. List $16.95. No. 1077 



I 



1203 
List $14.95 



FREE 
when 



^'^ 1045 

List $10.95 

COMPUTERiSTS HANDY 
DATABOOK/D1CTIONARY 



IV < 1 AVIUM i. MAUMMK 



7 very good reasons to try 
The Computer Book Club . . . 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club News Bulletins. All about current selections — mains, 
alternates, extras — plus bonus offers. Comes 10 times a year 
with dozens of up-to-the minute titles you can pick from 

• "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an 
Alternate — or no books at all — we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes 

• Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts on software, games, and more 

• Exceptional Quality. All books are first-rate publisher's 
editions, filled with up-to-the minute info 




• • 




List $4.95 



THE COMPUTER BOOK CLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in The Computer Book Club 
and send the 4 volumes circled below, plus a free copy of 
Computerist's Handy DatabooklDictionary . I understand 
the cost of the books selected is $1.00 (plus shipping/ 
handling). If not satisfied, I may return the books within ten 
days without obligation and have my Membership cancel- 
led. I agree to purchase 4 or more books at reduced Club 
prices during the next 12 months, and may resign any time 
thereafter. 

1000 1045 1050 1055 1062 1071 1077 1088 1095 
1111 1141 1160 1169 1187 1191 1203 1205 1241 



■ 
It 



Name 



Phone. 



Addres. 



State Zip 

(Valid for new members only. Foreign and Canada add 20%. Orders outside I S. 
must be prepaid witb international money orders in U.S. dollars.) KL-481 



^Reader Service— see page 210 
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ORDER ENTRY/ACCOUNTS RECEIVABLE SYSTEMS 
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Fyrnetics President, Larry Larsen, and 
Controller, Dennis Turek, considering some 
of the features of their new security system. 

generated such a high volume of sales 
orders and invoices that it became 
necessary to install a computer system in 
1977 in order to handle the multi-million 
dollar annual sales volume. 
"Fyrnetics initially installed a Wang 2200 
computer system, equipped with seven CRT 
terminals, four 10 megabyte hard disk 
drives, and two line printers at a monthly 
lease cost of over $4000.00. By late 1979, the 
company had invested nearly six man-years 
in our own software development", 
comments Fyrnetics president, Larry 
Larsen "As a part of a cost cutting pro- 
gram, we decided to replace the Wang 
equipment with a microcomputer system. 
We reviewed all available micro systems 
and concluded that the MSI hardware and 
software packages were best suited to our 
needs." 



THE COMPANY: 
FYRNETICS, INC. 
1021 DAVIS ROAD 
ELGIN, ILLINOIS 60120 
312-742-0282 

Fyrnetics, Inc. of Elgin, Illinois has grown 
from a private manufacturer of ionization 
smoke detectors for companies, such as 
Sears & Roebuck, to a full line manufacturer 
of wireless security products which are sold 
through a worldwide network of dealers and 
distributors. Since saturation of the 
residential security market is estimated to 
be less than 3% in the United States, their 
major marketing effort has been directed 
toward distribution through dealers who 
demonstrate and sell electronic products to 
the consumer. This marketing approach 





7"A?e modern production facility at Fyrnetics, 
Inc. where wireless home security products 
are designed and manufactured. The 
company also has production facilities in 
Hong Kong where larger quantities of their 
products are manufactured. 

"We were particularly pleased with the system-generation 
capability of the MSI business packages, which allowed us to 
utilize our existing continuous form sales orders, invoices, and 
packing lists. The requirements for our computer system were 
rather demanding since we had large customers such as 
Montgomery Wards and Wicks, each having up to 300 stores. 
Each store is treated as an individual customer during the 
order entry and shipping process. However, payment is made 
from a central accounting office with many stores on a single 
check. Our system had to allow us to properly credit the 
payment to many different store locations and invoices. This 
feature was a part of the MSI Accounts Receivable software 
package. Our accounts receivable system handles over 750 
regular customers with over 3000 open invoices and 10,000 
transactions per month for us." 

The LIFESA VER line of wireless home security products 
manufactured by Fyrnetics, Inc. Anyone desiring more 
information on this interesting product line should contact 
Fyrnetics, Inc. at the above address. 
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CONSIDERATIONS FOR THE SELECTION OF ACCOUNTS RECEIVABLE SYSTEMS 

The selection of business computer systems today involves the careful consideration of many 
different factors. Even though the cost of computer systems has dropped substantially, we 
considered the selection process to be highly critical to us because of the tremendous need for a 
highly reliable computer system in our daily operations. Due to our high volume of sales 
transactions we were highly dependent upon the system for order processing and for 
information. We considered the following issues to be key to our selection of the MSI system: 

LARGE DATA BASE - The processing of over 700 orders per month, with 3000 open invoices and 
5000 active statement items required that we have easy and efficient on-line access to our large 
data base. The MSI system provides a large selection of data reports for open orders, 
backorders, invoices, credit memos, as well as customer statements and account status 
information. 

EFFICIENT PAPERWORK FLOW - The processing of our large volume of sales orders required 
an efficient system for printing sales orders, packing lists, invoices, and customer statements. 
The MSI system offers a convenient system generation program which allows the use of any 
desired format for pre-printed continuous forms. In addition, packing lists and customer 
invoices are generated automatically as sales orders are processed. 

GENERAL LEDGER TIE-IN - Due to the large volume of individual invoices and cash receipts, 
we required an automatic posting procedure for our general ledger programs in order to 
minimize the data entry process. The MSI system offers a complete general ledger program 
package which links automatically to the other business program modules. All invoices, as well 
as cash receipts, are automatically written to the general ledger posting files from which 
individual journals are created. This procedure insures the generation of balanced journals and 
greatly reduces the time requirement for generation of monthly income statement and balance 
sheets. 

SYSTEM INTEGRATION - The MSI system 
is fully integrated. The order entry system is 
linked to inventory for correct pricing, 
description of items on order. The inventory 
system is also linked to general ledger to 
allow different categories of products sold 
to be automatically posted to the correct 
sales accounts. The MSI inventory system 
provides complete cost accounting 
information for both labor and material. The 
MSI programs provide the big machine 
capability that we need and yet provide the 
flexibility that we desire. 

The MSI computer system drives two line 
printers at Fyrnetics, Inc. 

SUPPORT - The availability of source 
listings for all of the MSI business software 
was an added incentive to select the MSI 
system. This has allowed us to make some 
specialized enhancements to our programs 
easily. MSI really delivered for us allowing 
the replacement of an expensive WANG 
2200 system with a comparable MSI system 
at a fraction of the cost. 
If you would like to have more information 
on MSI business computer systems, call or 
write, Midwest Scientific Instruments, Inc., 
220 W. Cedar, Olathe, KS 66061, 800-255- 
6638, Telex 42525(MSI A OLAT). 





The MSI computer system at Fyrnetics, Inc. 
employs 10 megabyte hard disk drives to 
contain the large on-line data base. 
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MSI Helping to make your business run better. 
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Encipher and decipher secret messages vvzY/z this Play fair cipher program for the Apple II. 



Crack That Code 



By Dr. Richard C. Vile, Jr. 



Few people have not at one time or 
another played with secret mes- 
sages. Codes and ciphers have been a 
source of fascination for many cen- 
turies. History is filled with many en- 
thralling stories which have their ba- 
sis in cryptography. 

Cryptography deals with secret 
messages. Of the various types, ci- 
phers and codes are both produced 
by transforming the original mes- 
sage, or plain text. Ciphers are pro- 
duced by transformations which op- 
erate on single letters or small groups 
of letters at a time according to some 
relatively simple algorithmic process. 
Codes are produced by transforma- 
tions which usually operate on entire 
words and sometimes entire sen- 
tences at a time. Codes may require 
elaborate apparatus in the form of 
code books, and are usually more 
vulnerable to theft than to analysis. 
Plain text is transformed into cipher 
text, the secret message, by the pro- 
cess of encipherment, the application 
of one or more codes or ciphers. Ci- 
pher text is rendered understandable 
by the inverse process of decipher- 
ment. 

The term cryptography refers to 
the processes of enciphering and de- 
ciphering messages. Cryptanalysis is 
the study of the methods used to 
crack or solve codes and ciphers 
when the enciphering algorithm is 
not known. Cryptology refers to the 
combined sciences of cryptography 
and cryptanalysis and the study of re- 
lated techniques. 



Most cryptographic techniques re- 
ly on a general system and a specific 
key. The general system is the overall 
method employed, such as simple 
substitution, columnar transposition, 
and so on. 

The Playfair cipher is an example 
of a general system that uses digraph- 
ic substitution. A specific key con- 
sists of the particular details of the 
general system, which are varied 
from one application of the system to 
the next. The Playfair cipher uses a 
specific key in the form of a key word 
or key phrase. The key is used to 
build a so-called Playfair square, 
which is a 5 x 5 rectangular table used 
in the cryptographic process. 

The Playfair Cipher 

This system was invented by the 
famous scientist Sir Charles Wheat- 
stone, but was popularized by his 
friend and fellow scientist Baron 
Playfair. It was used by the British 
Army for many years as its field ci- 
pher, the technique used by soldiers 
in the field. It is elegant and simple to 
use, but more difficult to crack than 
simple monographic (single letter) 
substitution ciphers. 

A Playfair square is a 5 x 5 square 
table filled with the letters of the al- 
phabet, except for J (I is substituted 
for J). Any agreed-upon method of 
filling in the letters may be used— the 
only one to avoid is, of course, ordi- 
nary alphabetical order. The most 
common technique is to choose a key 
word or phrase— for example "MI- 



CROCOMPUTERS ARE FUN" -and 
first fill in the initial part of the 
square with the unique letters of that 
key (see Fig. 1). The remaining cells 
in the square are then filled in with 
the letters unused in the key, in al- 
phabetical order (see Fig. 2). A good 
key will have from ten to 15 distinct 
letters, although any key phrase de- 
sired will work. 

A message which is to be enci- 
phered using the Playfair square is 
first split up into successive pairs, or 
digraphs. Pairs with identical letters 
are avoided by the insertion of an ex- 
tra letter called a null. The null may 
be any letter mutually agreed upon in 
advance. For example, the plain text 
"The APPLE II Computer System" 
would be split up as follows (we cap- 
italize for uniformity): 

TH EA PX PL EI IC OM PU TE RS YS TE MX 

The null letter X was used in this 
example. Notice the null at the end of 
the message, to make an even num- 
ber of letters in all. 

Each plain-text digraph is trans- 
formed into a cipher text digraph us- 
ing the Playfair square. The specific 
transformation applied to the plain- 
text digraph depends on the relative 
position of the letters of the digraph 
in the Playfair square. There are 
three distinct possibilities: 
•The two letters are in the same row 
of the square. 
•The two letters are in the same col- 

Dr. Richard C. Vile, Jr., 3467 Yellowstone Drive, 
Ann Arbor, MI 48105. 
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LA— GB 
HE-LU 
AL-BG 
ED-SB 
RL-EY 
TO-SC 

Table 1. 




AI— FM 
AS-DP 
IN-CF 
SI-UO 
WH-IW 



KXJEY UREBE ZWEHE WRYTU HEYFS KREHE GOYAI VVTTTU OLKSY 
CAJPO BOTEI ZONTX BYBWT GONEY CUZWR GDSON SXBOU YWRHE 
BAAHY USEDQ 

Table 2. 



umn of the square. 

• The two letters are in different 

rows and columns. 

Same row. Replace each plain-text 
letter of the pair with the one to its 
immediate right in the same row of 
the Playfair square. Imagine the row 
to be circular, so that the rightmost 
letter of a row will cipher to the first 
letter of the same row. 

Same column. Replace each plain- 
text ietter of the digraph by the one 
directly below it in the same column 
of the Playfair square. Again, imag- 
ine that the columns are circular, so 
that the bottom letter of each column 
will cipher to the top letter of the 
same column. 

Different row and column. The two 
letters of the digraph form the oppo- 
site corners of a rectangle within the 
Playfair square. Each letter of the 
pair is replaced by the letter in the 
same row of the Playfair square 
which is one of the other two corners 
of the rectangle formed. 

The methods used to decipher a 
message are simply the inverse of 
those just described. Thus, if a ci- 
pher-text pair belongs to the same 
column of the square, it is deciphered 
by replacing each letter with the one 
directly above it in the same column, 
the top letter of any column being re- 
placed by the bottom letter of the 
same column. 

Examples and Exercises 

Using the Playfair square con- 
structed in Fig. 2, now consider the 
following plain text: The Playfair ci- 
pher was actually invented by Sir 
Charles Wheatstone. The cipher text 
produced from this message is shown 



KEY: MICROCOMPUTERS ARE FUN 
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Fig. 1. Filling in the KEY letters. 
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Fig. 2. Completing the Playfair Square. 

in Table 1, one digraph at a time: 
The circled examples are worked 

out in detail in Fig. 3. 
To enhance your understanding of 

the Playfair cipher, try the following 

exercises: 

a. Describe precisely the three 
methods of deciphering individual 
digraphs. 

b. Construct the Playfair square 
for the following key: ROYAL NEW 
ZEALAND NAVY. 

c. Using the square constructed in 
b, decipher the message in Table 2 
(sent 9:30 AM, August 7, 1943, to re- 
port the sinking of John F. Kennedy's 
PT109). Note that nulls were not used 
to eliminate double letters in the Ta- 
ble 2 cipher text. In addition, some of 
the letters may have been garbled in 
transmission. 

Apple II Playfair Program 

Listing 1 presents an Applesoft pro- 



If you're looking for 

the best prices 
in the U.S.A. on 




TRS-80 

MICROCOMPUTERS 

We have consistently offered the 
TRS-80 line at savings up to 20%, 
which means you can save $150 
to $1500 by buying directly from 
Computer Discount of America. 

TRS-80 Model II, 64K System, 
with disc drive only $3385.00 

Other TRS-80 Model II, or Model 
III computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan- 
sion interfaces, printers, diskettes - 
everything for your TRS-80 System. 



ATARI 

MICROCOMPUTERS 



L 




I 



We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immediate delivery (usually 
within 7-10 days), and a price 
quote is as near as your phone. 
So if you're looking for the best 
prices in the U.S.A., for micro- 
computers and accessories, call 
Computer Discount of America, 
Inc., West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 



TOLL FREE 800-526-5313 



Computer 




of America 



Authorized TRS-80 dealer, store B-282. 



^ Reader Service — see page 210 
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gram that facilitates the use of the 
Playfair cipher. The user may con- 
struct Playfair squares and both enci- 



pher and decipher messages. Input 
and output is quite flexible and al- 
lows the following combinations: 





Listing 1. 


Playfair Cipher program. 




1 


REM ====================== 






2 


REM = 


= 




3 


REM = PLAYFAIR CIPHER 


= 




4 


REM = 


■ 




5 


REM = BY 


= 




6 


REM =DR. RICHARD C. VILE* 


JR» = 




7 1 


REM = 


■ 




8 1 


*EM = 


= 




9 1 
14 


j£M ======= ——— === — ________ 


._ _ 




DIM PF$( 4,4 )fUS( 26 ),R0W< _ 


!6>fC0L< 26) 


15 


DEF FN M6( A ) = INT ( ( A 
( A / 6 ) 


/ 6 - INT (A / 6>> * 6 + .05 


) * SGN 


20 


D$ = CHR* ( 4 ) 






21 


HC = 0: REM THIS CANNOT GC 


1 IN NORMAL INITIALIZATION ROUTINE 


100 


GOSUB 9000 : REM INTRODUCTION 




105 


GOSUB 6000 : REM SETUP COUT INTERFACE 




500 


REM MENU ROUTINES 






501 


REM — = - = -- = -= 






505 


GOSUB 1800: REM INITIALIZE 




506 


HOME t GOSUB 2700 






508 


NORMAL : VTAB 5: HTAB 5 






510 


PRINT "CHOOSE ONE OF THE 


: following:": print 




515 


NORMAL J HTAB 5 






520 


POKE 249»219J CALL 2501 

N" 

HTAB 5: CALL 250 : PRINT 


PRINT "A_ READ INTERNALS DOCUMENTATIO 


521 


"B_ ENCIPHER TEXT" 




522 


HTAB 5: CALL 250 : PRINT 


"C3 DECIPHER TEXT" 




523 


HTAB 5: CALL 250 : PRINT 


"DD BUILD A NEW PLAYFAIR SQUARE" 


524 


HTAB 5: CALL 250 1 PRINT 


"ED DISPLAY CURRENT PLAYFAIR 


SQUARE" 


525 


HTAB 5: CALL 250 t PRINT 


u f: turn on printer output" 




526 


HTAB 5: CALL 250 ! PRINT 


"G3 TURN OFF PRINTER OUTPUT" 




527 


HTAB 5: CALL 250 : PRINT 


"HI1 DISPLAY DISK CATALOG" 




528 


HTAB 5: CALL 250 : PRINT 


"13 EXIT" 




534 


VTAB 18t HTAB 5 






535 


GET A*:WH = ASC < A* > - 


ASC ( "_" ) 




536 


IF WH = - 61 THEN HOME 


: END 




537 


IF WH < THEN 535 






539 


ON WH GOTO 550 » 560, 570 f 5 


80 f 545, 590, 598 ? 585 r 599 




540 


VTAB 18: HTAB 5: FLASH I 


CALL - 868: PRINT "TRY AGAIN": 




: GOTO 534 






545 


GOSUB 900 : GOTO 505 






550 


PRINT D$ 






551 


PRINT D*»"RUN DOCUMENTATION" 




560 


IF K2* = "" THEN FLASH 
: GOTO 534 


: PRINT "NO PLAYFAIR SQUARE"? 


: NORMAL 


562 


GOSUB 600 : REM SET UP ENCIPHER 




564 


GOSUB 1000 : REM DO THE 


WORK 




565 


GOTO 505 






570 


IF K2* = "" THEN FLASH 
: GOTO 534 


: PRINT "NO PLAYFAIR SQUARE" J 


: NORMAL 


572 


GOSUB 700 : REM MENU FOR 


DECIPHER 




574 


GOSUB 1000 : REM DO THE 


WORK 




575 


GOTO 505 






580 


GOSUB 800 : REM BUILD PLAYFAIR SQUARE 




581 


GOTO 505 






585 


REM DISPLAY CATALOG 






586 


REM 






587 


HOME : PRINT D« 






588 


PRINT D$;"CATALOG" 






589 


GOSUB 1500 : GOTO 505 






590 


REM TURN ON PRINTER AND 
S 
HC = i: PRINT D$: PRINT D 


PUT OUT A FEW BLANK LINES FOR 


NEATNES 


591 


♦J"PR#1" 




592 


PRINT CHR$ <9)J M 72N";: 


PRINT : PRINT : PRINT : PRINT 


: PRINT 


593 


PRINT D$ 






594 


PRINT D$?"PR#0 M 






595 


GOTO 505 






598 


HC = 0: GOTO 505 






599 


HOME : END 






600 


REM ENCIPHER SETUP 






601 
605 


PCM ________ 






HOME : VTAB 2: HTAB 5: INVERSE : PRINT "ENCIPHERING": 


NORMAL 


606 


GOSUB 2700 






609 


INVERSE 






610 


VTAB 5: HTAB 5: PRINT "CHOOSE ONE LETTER FROM EACH COLUMN": PRINT 


612 


NORMAL : HTAB 5: PRINT " 


INPUT FROM"*: HTAB 25: PRINT ' 


'OUTPUT 


MS 


TO": PRINT 






POKE 249,219: HTAB 5: CALL 250 : PRINT "A J KEYBOARD";: 


HTAB 25 




: CALL 250 






616 


PRINT "C_ KEYBOARD" 






620 


HTAB 5: CALL 250 : PRINT 
"D_ FILE" 


"BJ FILE"?: HTAB 25: CALL 250 


; PRINT 


625 


HTAB 25: CALL 250 : PRINT 


"ED BOTH FILE" 




626 


HTAB 29: PRINT "AND" 






627 


HTAB 29: PRINT "KEYBOARE 


" 




629 


VTAB 15 






630 


HTAB 6: GET A$ : PRINT A* 


; :wi = asc ( a$ > - asc < "_•" > 




632 


IF Wl = 1 OR Wl = 2 THEN 


635 




633 


PRINT CHR$ (7): GOTO 62 


9 




635 


VTAB 15: HTAB 26: GET B* 


: PRINT B* 




636 


W2 = ASC < B$ ) - ASC ( "0 


" ) 




637 


IF W2 < 3 OR W2 > 5 THEN 


PRINT CHR$ (7): GOTO 635 




640 


IP = Wi: REM INPUT SWITCH 




642 


OP = W2 - 2: REM OUTPUT 


SWITCH 


. ^ 


645 


PR = i: REM PROCESS SWITCH - INDICATES ENCIPHERMENT 


(More » 



Input— Keyboard, file. 

Output— Keyboard only; file only; 
keyboard and file; keyboard and 
printer; file and printer; keyboard, 
file and printer. 

These options may be dynamically 
changed during a given program run. 
The output, whether cipher text or 
plain text, is formatted in standard 
cryptographic fashion: groups of five 
letters, separated by a space. 

Program Notes 

Fig. 4 shows the relationships be- 
tween the various routines of the pro- 
gram. Arrows in the diagram point 
from a calling routine to a called rou- 
tine. The numbers above each oval 
represent the line number at which 
the corresponding routine begins. 
Thus, the Gather routine at line 1000 
calls the Scan routine at line 2000. 

Even though the program is 
lengthy, a study of the following com- 
ments on each routine together with 
Fig. 4 should suffice to easily under- 
stand its operation. Incidentally, the 
program of Listing 2 presents a con- 
densed version of these notes and 
should be the program invoked by 
letter [A] in the master menu of the 
Playfair program (READ INTER- 
NALS DOCUMENTATION). 

1-499— PRELIMS. A couple of one- 
time-only initializations are per- 
formed. Arrays are dimensioned, the 
function FN M6(A) is defined, and 
the routines COUT-POKES and IN- 
TRO are invoked. 
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Fig. 3. Plain-text pairs to cipher-text pairs. 
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Is BASIC too SLOW? 



OSBORNE/ 

McGraw-Hill's 
Assembly Language 

books help you 
speed up your 
programs 




by Lance 
Leventhal 



by Lance Leventhal 



Assembly language programming Is fast and efficient. For 
some applications, like computer animation or close control of 
peripherals, Its speed makes It Indispensable. 

Now Osbome/McGraw-Hill helps to simplify assembly 
language programming. You needn't know anything about 
assembly language to use our ALP series. Each book is a 
straightforward, self-teaching textbook that is both 
concise and easy to understand. Each book 
explains assembly language programming, 
describes the function of assemblers, 
structured programming, and presents 

over 80 fully debugged practical IBVf >L*15LWt5*i 

programming examples. 

Table of Contents i 

Introduction to Assembly Language Programming 
Assemblers 

The Assembly Language Instruction Set 
Simple Programs 
Simple Program Loops 
Character Coded Data 
Code Conversion 
Arithmetic Problems 
Tables and Lists 
Subroutines 
Input/Output 
Interrupts 

Problem Detinition and 
Program Design 



by Lance Leventhal 
Adam Osborne 
Chuck Collins 




by Lance 
Leventhal 



by Lance Leventhal 



Debugging and Testing 
Documentation and Redesign 
Sample Projects 



Name. 



Address. 
City 



State. 



ZIP. 



Phone. 



HOW TO SHIP. 



ff\ OSBORN E/ McGraw-Hill 
^ 630 Bancroft Way, Dept.k9 
Berkeley, California 947 1 



• 149 



t®i 



*&* 


1 Book 


Price 


Qty 


Amount 


^6809 Assembly Language Programming 

^ now available 


$16.99 








6502 Assembly Language Programming 


$16.99 








ZBO Assembly Language Programming 


$16.99 








6SOO Assembly Language Programming 


$15.99 








6060A/6085 Assembly Language Programming 


$15.99 








Z8000 Assembly Language Programming 


$19.99 








The 6066 Book 


$16.99 








To order, return coupon with check or money 


Tax 

j. s. Shipping 

TOTAL 




order, include /6C per uem ror mn ciass man. 

$1 .25 per book UPS, or $2.50 per book air mail in the I 




Calitornia residents also include local sales tax. 
To place an order by phone, call: 41 5/548-280S 





1123 



•Reader Service — see page 210 
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Listing 1 continued. 

650 IF IP = 2 OR OP = 2 OR OP = 3 THEN GOSUB 1600 : REM OPEN FIL 

ES 

655 PRINT t HTAB 5: FLASH I PRINT "TO STOP ENCIPHERING, END" 

656 HTAB 5t PRINT "INPUT LINE WITH A CONTROL-Z" 
690 GOSUB 1500 

69? RETURN 

700 REM DECIPHER SETUP 

70.1 REM 

705 HOME I VTAB 2: HTAB 5: INVERSE I PRINT "DECIPHERING" I NORMAL 



706 GOSUB 2700 

70? INVERSE 

710 VTAB 5J HTAB 



j * 



PRINT "CHOOSE ONE LETTER FROM EACH COLUMN" I PRINT 



712 

715 

716 
720 

725 

726 

727 

729 

730 

732 

733 

735 

736 

737 

740 

742 

745 

750 

755 
756 
790 
799 
800 
801 
802 
805 
808 
810 

815 

816 

817 

820 

825 

830 

831 

832 

833 

834 

835 

836 

833 

840 

842 

843 

845 

846 

848 

850 

855 

856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

86? 

870 

871 

872 

874 

876 

873 

380 

8?0 

891 

892 

393 

894 

895 

396 

897 

898 

89? 

900 

901 

?02 

?05 

?06 



NORMAL : HTAB 5: PRINT "INPUT FROM"?: HTAB 251 PRINT "OUTPUT 

T0 M : PRINT 

POKE 24?f21?t HTAB 51 CALL 250 : PRINT "A3 KEYBOARD" i I HTAB 25 

: CALL 250 

PRINT "CD KEYBOARD" 

HTAB 51 CALL 250 : PRINT "B3 FILE"?: HTAB 25: CALL 250 : PRINT 

M D3 FILE" 

HTAB 25: CALL 250 : PRINT "ED BOTH FILE" 

HTAB 2?: PRINT "AND" 

HTAB 29.* PRINT "KEYBOARD" 

VTAB 15 

HTAB 61 GET AS : PRINT A«»:U1 = ASC ( A* ) - ASC < "©" > 

IF Wl = 1 OR Wl = 2 THEN 735 

PRINT CHR$ (7): GOTO 729 

VTAB 15: HTAB 26: GET B$t PRINT B$ 
W2 = ASC <B$) - ASC ( "0" ) 

IF W2 < 3 OR W2 > 5 THEN PRINT CHR$ <7>: GOTO 735 
IP = Wi: REM INPUT SWITCH 
OP = W2 - 2: REM OUTPUT SWITCH 
PR = 2: REM PROCESS SWITCH - INDICATES DECIPHERMENT 

IF IP = 2 OR OP = 2 OR OP = 3 THEN GOSUB 1600 : REM OPEN FIL 

ES 

PRINT : HTAB 5: FLASH : PRINT "TO STOP DECIPHERING, END" 

HTAB 5: PRINT "INPUT LINE WITH A CONTROL-Z" 

GOSUB 1500 

RETURN 

REM BUILD THE PLAYFAIR 

REM SQUARE. 

HOME 

FOR I = 1 TO 26:US(I) = - i: NEXT I 

INVERSE : VTAB 24: PRINT "ENTER CONTROL-Z TO RETURN IMMEDIATE 

LY"?: NORMAL 

VTAB 5: HTAB 5: PRINT "WHAT IS THE KEY?": HTAB 4: INPUT " "fK 

Y* 

IF LEFT* (KY*fl) = CHR$ (26) THEN RETURN 
K2$ = KY$: REM SAVE KEY FOR LATER DISPLAY 
LG = LEN (KY* ) 

r = o:c = 

REM BUILD UP THE PLAYFAIR SQUARE 
REM KEEP TRACK OF THE LETTERS 
REM USED AS WE GO ALONG. 

IF LG = THEN RETURN 

FOR L = 1 TO LG 
C* = LEFT* <KY*,1 ) 

IF LEN <KY*> > 1 THEN KY* = RIGHT* (KY*, LEN < KY* ) - 1) 
X = ASC (C* ) - ASC ( "A" ) + 1 

IF X < 1 OR X > 26 THEN 850 

IF X = 10 THEN 850 
Y = US< X ) 

IF Y = THEN 850 

GOSUB 870 

NEXT L 

REM NOW FILL IN THE LETTERS 

REM WHICH DID NOT APPEAR 

REM IN THE KEY. BE SURE 



9000 



( INTRO ) 



J 



1500 



REM TO IGNORE "J". 

FOR X = 1 TO 26 
IF X = 10 THEN 864 
C* = CHR* (X + ASC ("A") - 1) 
IF US( X ) < THEN GOSUB 870 
NEXT X 

GOSUB 890 : REM INVERT THE SQUARE 
REM DISPLAY THE SQUARE 

GOSUB 900 

RETURN 

REM "NEXTENTRY" SUBROUTINE 

REM 

L* = "" :r* = ■■ 
PF*< RfC ) = C* 

c = c + i: if c > 4 then c=o:r=r+i 

US< X ) = 
RETURN 

rem invert subroutine 

REM 

FOR I = TO 4 

FOR J = TO 4 
X = ASC (PF*(If.J)> - ASC ("A") + 1 
ROW< X ) = I 
COL( X ) = J 

NEXT -J 

NEXT I 

RETURN 

REM DISPLAY THE NEWLY CREATED 

REM PLAYFAIR SQUARE. 

REM ========================= 

HOME : VTAB 5: HTAB 5: INVERSE : PRINT "KEY "H NORMAL 

PRINT K2* 



C wait ) 



1800 



( "" TS ) 



i 



500— MAIN. The main menu of the 
Playfair program. This subroutine 
first invokes INITS to perform "re"- 
initializations. It then presents the us- 
er with the menu of the program's 
top-level options. One of these at a 
time is chosen and carried out by call- 
ing lower levels of the program, until 
the user chooses to exit (option [I]). 
Note that the program refuses to enci- 
pher or decipher if the user has not 
yet set up a Playfair square. 

600-ENCIPHER SETUP. Sets up 
the I/O options when the user chooses 
to encipher. 

700— DECIPHER SETUP. Sets up 
the I/O options when the user chooses 
to decipher. 

800— BUILD PLAYFAIR. Con- 
structs the Playfair square, given the 
user key. If the user accidentally 
reaches this subroutine, he can exit 
with "no change" to the square by 
entering control-Z or simply return. 

The routine fills the unique letters 
of the key into the Playfair square, 
which is array PF$. It keeps track of 
the letters which have been used via 
an array— US. The entries, US(I), are 
initially set to - 1 . When a letter gets 
used by appearing in the key, its cor- 
responding entry in US is set to 0. 
This prevents letters from being used 
twice. After the key is processed, a 
separate pass through US is made. As 
- Is are found in US, the program 
fills the letters corresponding to those 
entries into the remaining slots in the 



0-499 
-f PRELIMS \ 



6000 



j soo 

( MAIN J 



(COUT- POKES) 



f 600 ^700 

/encipher^ /'decipher^ /" 

V ^ SETUP J ^ SETUP J I ( 



1000 



800 



35 



J 



GATHER 



1500 



1600 



(OPEN *\ 
FILES J 



f WA I T J 



i 



^) ( BUILD A jT 

) ^PLAVFAIRy Hj 



900 



SHOW 
PLAYFAIR 



I 



D 



870 



( E N N E T X R T Y ) ( 'NV»T) 



♦ isoo 

\ 890 ( WAIT J 



12000 J ,900 J'*" J3QOO +2600 

(scan) ^outline J ^setwino) (cryptography) C n?| E ") 



2200 



(classify J 



1 



2400 



(getchar J 

♦ 2 500 

(readsource) 

jl950 

Tsetwnd ) 



^3400 

C encipher) 



J3200 

(translate) 
f decipher) 



1 



4000 



f OUTPUT ) 



4200 



3700 



(hardcopy) 




Fig. 4. Playfair program's routine-calling hierar- 
chy. 
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Listing 1 continued. 

910 VTAB 81 HTAB 51 INVERSE 

911 PRINT "******»******" 

912 VTAB 16 : HTAB 5: PRINT "********»****" 

915 VTAB 9 

916 FOR I = TO 6 

917 HTAB 5: INVERSE I PRINT "*•■;: NORMAL : PRINT ■ "»: INVERSE 
RINT "*" 

913 NEXT I 

919 NORMAL 

920 VTAB 10 

925 FOR I = TO 4 

927 HTAB 7 

930 FOR J = TO 4 

935 PRINT PF*< I»J)J M "r 

940 NEXT J 

945 PRINT 

950 NEXT I 

955 VTAB 18t HTAB 5: PRINT "PLAYFAIR SQUARE" 

990 GOSUB 1500 

999 RETURN 

1000 REM DATA GATHERING DRIVER 
100 1 REM RESPONSIBLE FOR BOTH 

1002 REM ENCIPHERING AND 

1003 REM DECIPHERING AS WELL. 

1004 REM ======================= 

1005 GOSUB 1900 : REM OUTLINE WINDOWS 

1007 REM INITIALIZE PRINTER BUFFER 

1008 B$ = "" 

1010 GOSUB 2000 : REM SCAN FOR FIRST CHARACTER 

1015 PI* = CH* 

1020 GOSUB 2000 : REM SCAN FOR SECOND CHARACTER 

1025 P2* = CH$ 

1030 IF PI* = CHR$ (26) THEN 1090 

1035 IF P2$ = CHRt (26) THEN P2t = "X"t GOSUB 3000 : GOTO 1090 

1036 REM ENSURE DISTINCT LETTERS 

1037 REM IN THE DIGRAPH 

1038 IF Pit = P2* THEN TP* = P2$:P2* = "X": GOSUB 3000 :P1$ = TP$: 
GOTO 1020 

1040 IF PI* = "J" THEN PI* = "I" 

1041 IF P2* = "J" THEN P2* = "I" 
1045 GOSUB 3000 

1049 GOTO 1010 
1090 WX = 2: GOSUB 1950 

1092 Tl = FN M6(0I):T2 = INT (01 / 6)t VTAB 12 + T2: HTAB 1 + 6 * 
Tl 

1094 PRINT 0$f" ■ ?:SR$ = ■■ 

1095 LA = 1IB$ = B$ + 0$: GOSUB 4200tLA = 

1096 GOSUB 2600 1 REM CLOSE FILES 

1098 GOSUB 1500 

1099 RETURN 

1500 REM STANDARD WAIT ROUTINE 

1501 REM ===================== 

1505 VTAB 24: FLASH : HTAB 5 

1510 PRINT "PRESS ANY KEY TO CONTINUE" » 

1525 POKE - 16368,0 

1530 IF PEEK ( - 16384 ) < 128 THEN 1530 

1535 POKE - 16368*0 

1540 NORMAL 

1549 RETURN 

1600 REM OPEN FILES 

1601 REM ========== 

160 5 IF IP < > 2 THEN 1650 

1610 HOME : VTAB 10 : HTAB 5: INPUT "INPUT FILE? ">FIS 

1615 CD* = "OPEN " + FI*: GOSUB 1700 : REM DOS CMD TO OPEN INPUT F 

ILE 
1650 IF OP < > 2 AND OP < > 3 THEN 1699 
1655 HOME : VTAB 10 : HTAB 5: INPUT "OUTPUT FILE? "JFO* 
1660 CD* = "OPEN " + FO*: GOSUB 1700 : REM DOS CMD TO OPEN OUTPUT 

FILE 
>1699 RETURN 

170 REM ISSUE DOS COMMANDS 
1701 REM ================== 

1705 PRINT CHR* (4)»CD* 
1749 RETURN 

1800 REM INITIALIZE IMPORTANT 

1801 REM VARIABLES. 

1802 REM ==================== 

1805 SR* = "■: REM SOURCE LINE-FORCES FIRST GETSOURCE 
1810 CH* = " ": REM CURRENT INPUT CHARACTER SET TO SPACE - FORCES 
CALL TO GETCHAR 

1815 01 = 0: REM OUTPUT INDEX - I.E. 

1816 REM THE POSITION OF THE CURRENT 

1817 REM OUTPUT GROUP ON THE 

1818 REM OUTPUT LINE. 

1819 REM ========================== 

1820 0* = ■■! REM OUTPUT GROUP - WILL 

1821 REM TO FIVE LETTERS LONG. 

1822 REM ======================== 

1825 pi* ■ " n :P2* = " -:ch* = " " 

1830 B* = ■■! REM OUTPUT BUFFER 

1831 LA = 0: REM PRINTER CONTROL SWITCH 

1835 WR( 1 ) = 2:WC(1) = 2: REM INITIAL CURSOR FOR INPUT 

1836 WR(2) = 12:WC(1) = 11 REM INITIAL CURSOR FOR OUTPUT 
1840 REM SET WINDOW TO FULL SCREEN 

1845 POKE 32, Ot POKE 33f40: POKE 34r0: POKE 35,24 

1899 RETURN 

1900 REM DRAW WINDOWS TO 

1901 REM SURROUND THE INPUT 

1902 REM AND OUTPUT SCREENS 

1903 REM =================== 

1905 HOME 

1906 POKE 35,10 
1908 VTAB 24.' HTAB 1 
1910 INVERSE : PRINT "*****************»**************»*******"» 




More 



irs YOUR CHOiCE 

You con sort fosf using your present facilities or 
you con do it foster with Rocets superb facili- 
ties, or you con use the fastest: SUPERSNAPP X. 
The heart of SUPERSNAPP X is a SUPER FAST 
in -memory sort routine that has been bench- 
marked against everything on the market and 
beats them all . . . hands down. 

SUPERSNAPP X is the most important compo- 
nent of SNAPP X EXTENDED BUILTIN FUNCTIONS 
which is o much needed set of additions to the 
Model II BASIC interpreter that will put time 
saving power at your fingertips. Let's compare 
(using random data) SUPERSNAPP X ond Racer's 
GSF SORT for speed: 

SORT SUPERSNAPP X RACET GSF 

10,000 integers 39 seconds 59 seconds 

5,000 Singles 22 seconds 34 seconds 

2,000 Strings 10 seconds 1 5 seconds 

SUPERSNAPP X is guaranteed to be the FASTEST 
in memory SORT on the market or your money 
bock. With it you also get these EXTENDED 
BUILTIN FUNCTIONS: PEEK PEEKW POKE POKEW 
XDAT$ XTIMS ETIMS FILES AND THE SPECIAL 
SCMD(SNAPP-COMMAND). PLUS: open "E". Set 
SCROLL PROTECTION ERASE oil ARRAYS in one 
command. Specify size and Blink rote of CUR- 
SOR. Long ERROR messages. Read from 
Video. Screen Read. Diskette IDs and more! If 
you wont the FASTEST SORT on the market, you 
wont SUPERSNAPP X. Don t waste time Call or 
write today for SUPERSNAPP X. % 1 00. 00 







8160 Corporate Pork Dr. 
Cincinnati, Ohio 45242 

Coll Toll Free 
1 - 600 - 540-4626 | "*« ' 
Ohio residents 
coll collect (513)691-4496 

All products now available to run with TRSDOS 2.0. 

Now available for Model III 
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Listing 1 continued. 

1917 POKE 35,24 

1918 VTAB 111 HTAB 1 
1920 PRINT "*************************»***»********#*"? 

1925 VTAB i: HTAB II PRINT "*****************♦**»»**»*****#♦»**#* 
**♦" ; 

1926 POKE 34r2 
1928 NORMAL : POKE 34»1J POKE 35r24 

1930 VTAB 2: HTAB 1 
1932 FOR I = 2 TO 10 

1934 INVERSE I PRINT "*",: NORMAL I PRINT ■ 

"»: INVERSE : PRINT "*"i 

1935 NEXT I 

1936 VTAB 12: HTAB 1 

1937 FOR I = 12 TO 23 

1938 INVERSE t PRINT "#"»: NORMAL 

1939 PRINT " ■;♦ INVERSE I PRINT 
" * " » 

1940 NEXT I 

1948 NORMAL 

1949 RETURN 

1950 REM SUBROUTINE TO SET 

1951 REM SCROLLING WINDOWS 

1952 REM ================= 

1955 ON WX GOTO 1970 » 1980 

1970 REM INPUT WINDOW 

1971 REM ============ 

1975 POKE 32ti: POKE 33,38: POKE 34,1*. POKE 35,10 

1979 RETURN 

1980 REM OUTPUT WINDOW 

1931 REM ============= 

1985 POKE 32, i: POKE 33,38: POKE 34,11 : POKE 35f23 

1999 RETURN 

2000 REM SCANNER SUBROUTINE 

2001 REM RETURNS CHARACTERS 

2002 REM FROM THE SOURCE TEXT. 

2003 REM ===================== 

2005 GOSUB 2400 t REM GET A CHARACTER 

2010 GOSUB 2200: REM CLASSIFY IT 

2015 IF CC < > 1 THEN 2005: REM SKIP ALL BUT LETTERS AND CONTRO 
L-Z 

2016 REM GATHERING ROUTINE CHECKS FOR tZ 
2049 RETURN 
2200 REM CLASSIFY CHARACTER 

2205 IF CH$ = CHR$ (26) THEN CC = 1 : RETURN 

2206 IF CH$ = CHR* (13) THEN CC = : RETURN 
2210 A = ASC (CH$) 

2215 IF A < ASC ("A") OR A > ASC ( "Z" ) THEN CC ■ 0: RETURN 

2220 CC = 1 

2249 RETURN 

2400 REM GET THE NEXT CHARACTER 

2401 REM FROM THE SOURCE TEXT 

2402 REM WE DON'T CARE WHETHER 

2403 REM IT'S THE PLAIN OR THE 

2404 REM CIPHER TEXT - WE JUST 

2405 REM GET IT! ! 

2410 IF SR* = M " THEN GOSUB 2500 

2411 REM NEED MORE SOURCE 

2415 LG = LEN (SR*K REM SEE HOW MUCH LEFT 

2420 CH$ = LEFTS <SR*,1 ) 

2425 IF LG > 1 THEN 2435 

2430 IF SR* < > CHR$ (26) THEN SR* = "" 

2432 RETURN 

2435 SR$ = RIGHT* <SR*, LEN ( SR$ ) - 1) 

2449 RETURN 

2500 REM GET THE NEXT SOURCE LINE 

2501 REM FROM THE CURRENTLY 

2502 REM SELECTED SOURCE STREAM. 

2503 REM ======================== 

2505 WX = i: REM INPUT WINDOW 

2510 REM SET SCROLLING TO THE 

2511 REM INPUT WINDOW 
2515 GOSUB 1950 

2520 IF IP = 1 THEN 2550: REM INPUT FROM THE KEYBOARD 

2522 VTAB 2 J HTAB 2 

2524 PRINT D* 

2525 PRINT D$?"READ "JFI* 

2530 INPUT SR* 

2531 PRINT D* 

2532 PRINT D$ 

2549 RETURN 

2550 REM READ THE NEXT LINE FROM THE KEYBOARD 
2555 HOME : VTAB 2: HTAB 2 

2560 PRINT "NEXT LINE OF TEXT..." 

2565 INPUT SR* 

2599 RETURN 

260 REM CHECK AND CLOSE FILES 

2601 REM IF NECESSARY. 

2602 REM ===================== 

2604 PRINT D$: REM CANCEL ANY EXISTING DOS I/O COMMAND 

2605 IF IP = 2 THEN PRINT D*i "CLOSE "JFI* 
2610 IF OP = 2 OR OP = 3 THEN PRINT D*J "WRITE "JFO*: PRINT 0* J CHR* 

(26): PRINT D*f" CLOSE "JFO* 

2649 RETURN 

2700 REM PRINTER MESSAGE 

2701 REM =============== 

2705 NORMAL : VTAB 24: HTAB 5 

2710 PRINT "PRINTER IS "t 

2715 INVERSE 

2720 IF HC = THEN PRINT "OFF"? 

2722 IF HC = 1 THEN PRINT "ON" J 

2725 NORMAL 

2749 RETURN 

3000 REM CRYPTOGRAPHY 

3001 REM ROUTINE. (A 
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Play fair square. 

870— NEXT ENTRY. Puts a letter 
into the appropriate row and column 
of the Playfair square and advances 
the row and column indicators. 

890— INVERT For each letter in 
the Playfair square, the row and col- 
umn which it occupies are recorded 
in the arrays ROW and COL. This 
provides a quick means of locating 
any given letter in the square without 
having to search the square for it. 

900— SHOW PLAYFAIR. Shows 
the current Playfair square, and its 
key, on the video display. 

1000— GATHER. This routine is the 
boss of the translation process. It is re- 
sponsible for gathering digraphs and 
invoking the translation process. Its 
most important task is to detect the 
end of the input by looking for a con- 
trol-Z character in the incoming char- 
acter stream. In addition, it makes 
sure that each digraph fed to the 
translating routines has distinct let- 
ters, and it translates any J to an I. 

1500— WAIT. Causes a pause until 
the user strikes a key on the Apple's 
terminal keyboard. It is called by 
many of the other routines, when it is 
necessary to assimilate some message 
on the screen. It prompts the user by 
flashing the message "PRESS ANY 
KEY TO CONTINUE" on the bottom 
line of the display. 

1600— OPEN FILES. Uses the input 
and output switches (IP and OP) to 
detect whether input or output files 
are desired. 

1800—INITS. Performs initializa- 
tions that are necessary before each 
repetition of the main menu prompts. 

1900— OUTLINE. The screen is 
subdivided into two areas, one each 
for input and output. This routine 
outlines those areas with asterisks. 

1950—SETWND. This routine sets 
the scrolling window of the display to 
either the input area or the output 
area, whichever is appropriate. The 
choice is determined by the value of 
WX, set by the caller. 

2000— SCAN. This routine calls 
GETCHAR and CLASSIFY until the 
current character is either a letter or 
control-Z (indicated by CC=1). 

2200-CLASSIFY. This routine ex- 
amines the current character and sets 
the variable CC to or 1 , depending 
on the class of character. Letters and 
control-Z are in class 1 ; all other char- 
acters are in class 0. 

2400— GETCHAR. Picks off the 
next input character. Input is held in 
the string variable SR$. If SR$ should 
be exhausted (SR$ = " "), then GET- 



1520 EAST MULBERRY, SUITE 170 

FT. COLLINS, COLO. 80524 

PHONE 303-221-1955 



^167 



CREATE-A-BASE 

This data base management program for CBM or PET 32K 
handles most business data processing chores with one 
program. No computer experience required, just turn it on 
and go! 



EXTREMELY FLEXIBLE FEATURES 

Create records with up to 24 fields of data of your 

choosing. 

File up to 650 records on each floppy diskette ( 1 800 if you 

own the 8050 Disk Drive). 

Change or add fields at any time. 

Change data disks without dumping operating program. 

Sort or search by any one or two fields. 

Data can be added as $ amounts, with right hand 

justification. 

Perform arithmetic operations on fields with $ amounts 

(♦. -, *./). 

Merge files, change or scratch records, output mailing 

labels. 

Completely interactive with WordPro 3 or 4*. output form 

letters, mailing lists, accounts receivable, invoices, 

statements, inventories, even reports on your favorite 

fishing holes (and have more time to go fishing too). 

Start the new year off right with Create- A-Base. 

You'll pat yourself on the back for months. 

Create-A-Base runs on CBM 8032 or 2001 32K machines. 

Available on disk only; list price $200.00. 

For 8032, 4040 or 8050 disk drives (Relative Records) 

$360 

*Word Pro is a registered trademark of Professional 

Software Inc. 



INVENTORY CONTROL 

Disk based for CBM or PET 32K 

Inventory 
Point of Sale 
Accounts Receivable 

Inventory a minimum of 2000 items per diskette (a lot 
more with the 8050 Disk Drive.) 

Complete records of merchandise purchased and sold. 
Update files and supply cost values of stocked items. 

Update cash and credit sales, write invoices, remove sales 
from inventory and keep running total of sales tax. 
Cash sales and credit sales. 

Maintain a complete record of items charged, payments on 
account, print bills, sort files and print out summary 
reports. 

.List price is only $200.00. 



WORDCHECK 

WordCheck is the secretary's lifesaver! 

Our newest and already one of our fastest selling 
programs. 

This program interacts with WordPro 3 or 4*. Run your 
letters and documents through WordCheck it checks EVERY 
SINGLE WORD for spelling or typographical errors. 

WordCheck contains a spelling list of most commonly used 
words. Any words that do not match this list will show up 
on your screen. If these flagged words are all right pass 
them by with the pressing of a single key or 
AUTOMATICALLY add them to the spelling list without 
having to retype them. 

WordCheck is ideal for doctors, lawyers and anyone else 
doing technical writing. WordCheck is so simple to learn to 
use your secretary can be working with it in a matter of 
minutes. 

Your worries are over! No more scrambling for the 
dictionary when you have to write "fluorescent", 
"nucleotide" or "receive". WordCheck does the work for 
you quickly, thoroughly and accurately. 

Available for CBM and PET 32K* * machines with dual disk 
drives. List price is only $200.00. 

* Word Pro is a registered trademark of Professional 
Software Inc. 

* *CBM and PET are registered trademarks of Commodore 
Business Machines. 



PET-TERM 

ONLINE TERMINAL SOFTWARE FC 

THE 8010 OR TNW MODEM 

Machine language routines for speedy performance. 

All necessary screen and keyboard character conversions. 

Control key and special key functions. 

Terminal to Disk Storage. 

Sequential or Program file transmission capability. 

Return to BASIC at will. 
Operate Half or Full Duplex. 



EXTRAS 

Support programs, such as a 

SEQFILE READ/EDIT/PRINTER which allows you and your 
customers to read, edit and printout those data files you 
will be receiving from the SOURCE and other such data 
bases. Also provided is a SEQ/PROG DECODER which allows 
decoding of operating programs which have been 
transmitted via the 8010 MODEM. 

This program and complete operating documentation lists 
for only $39.95. 



^Reader Service— see page 210 
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CB«oP 



the ULTIMATE in 
CHEAP VIDEO 



BOOK & KIT 
ONLY $42.95 



vV" •' 



Don Lancaster's "Cheap Video 11 concept allows almost 
unlimited options, including: 

* Scrolling - Full performance cursor. 

* Line/Character formats of 16/32, 24/80, 32/64 .... 
or almost anything. 

* Graphics-up to 256 X 256 B&W; 96 X 128 COLOR 

C requires low cost option modules) 

*' 6502 , 6800 and other micros. 



SPECIAL OFFER: 



ELECTRONICS, DEPT2-K, 1020W WILSHIRE BLVD.. OKLAHOMA CITY. OK 73116 



I'm Sold. PLEASE RUSH ( ) SEND FREE CATALOG 

C } TVT 6 5/8 Kit & Cheap Video Cookbook $42.95 (enclosed) 
( ) TVT 6 5/g Kit only (book required for assembly) -$39.95 
name: . — — ______ 



address: 

city: 



state: 



zip: 



ELECTRONICS DEPT2-K , 1020 W. WILSHIRE BLVD.. OKLAHOMA CITY. OK 73116 




Model EP-2A-87 

EPROM Programmer 

NEW— CRT ENTRY MODE 



The Model EP 2A 87 
EPROM Programmer has an 
RS 232 compatible interface 
and includes a 2K or 4K 
buffer. During the ON LINE 
mode, another computer 
can down-load to the buffer. 
Only two easy-to-implement 
commands are available to 
an external computer. (Load 
buffer and read buffer ) 

In the OFF LINE mode, the EP 2A 87 will program, verify, test 
buffer, and load the buffer from the EPROM socket. During the 
programming cycle, the EPROM is checked before programming to 
insure that it is erased and after programming it automatically verifies 
that programming is correct, rower reguirements are 115 VAC 
50/60 Hertz at 15 watts 

Part No. Description Price 

IP2AH7 1 Programmer with 2K butter V>7.,(HI 

fP2AH72 F'r< Mummer with 4K butter b. r >0(H> 

Non standard voltage option » 220 v. 240 v. 100 v) l r >(H) 

PM O Personality Module programs TMS270H 1K1M) 

PM 1 Personality module, programs 2 7<>K 1X00 

PM 2 Personality module programs 2732 34 (M) 

PM 3 Personality module programs TMS 271b 2<>00 

PM 4 Personality module, programs TMS 2532 34 00 

PM 5 Personality module, programs 271b. TMS 251b 1X00 

PMb Personality module programs 2704 1H (Mi 

PM 7 Pers< >nality module programs 2758. TMS 25( >X 1 X < H l 

['MM Pervmality module programs Motorola MCMbX7b4 3MK) 

Optimal Technology, Inc. 

Blue Wood 127 



Enrlysville, Virginia 22936 
Phone (804) 973-5482 
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Listing 


1 continued. 


3002 


REM BOTH ENCIPHERING 


3003 


REM AND DECIPHERING 


3004 


REM HANDLED. 


3005 


REM ================ 


3010 


GOSUB 3200 : REM TRANSLATE TO NEW DIGRAPH 


3015 ( 


3$ ■ 0* + Cl*t REM STUFF FIRST LETTER TO OUTPUT QUEUE 


3020 


GOSUB 4000 J REM CHECK ON OUTPUT 


3025 


D* = 0* + C2* 


3030 


GOSUB 4000 


304? 


RETURN 


309? 


RETURN 


320 


REM TRANSLATE DIGRAPH 


3201 


REM BY VECTORING TO 


3202 


REM APPROPRIATE CIPHER 


3203 


REM ROUTINE BASED ON 


3204 


REM THE PROCESS SWITCH. 


3205 


REM =================== 


3210 


IF PR = 1 THEN GOSUB 3400 : REM ENCIPHER 


3215 


IF PR = 2 THEN GOSUB 3700 : REM DECIPHER 


324? 


RETURN 


3400 


REM ENCIPHER THE CURRENT 


3401 


REM DIGRAPH. NOTE: 


3402 


REM THE GATHERING ROUTINE 


3403 


REM GUARANTEES THAT PKOP2* 


3404 


REM ======================== 


3405 


PI = ASC (PI*) - ASC ("A") + 1 


3410 


P2 = ASC (P2*) - ASC ("A") + 1 


3415 


IF ROW(Pl) < > R0W(P2) THEN 3425 


3420 


GOSUB 3500 : RETURN 


3425 


IF C0L(P1) < > C0L( P2 ) THEN 3450 


3430 


GOSUB 3600 J RETURN 


3450 


REM DIFFERENT ROW AND COLUMN 


3451 


REM ======================== 


3455 


Rl ■ R0W(P1 KR2 = R0W(P2 ) 


3460 


SI = C0L(P1):S2 = C0L( P2 ) 


3465 


CI* ■ PF*(RlfS2 ) 


3470 


C2* ■ PF*(R2fSl ) 


34?? 


RETURN 


350 


REM SAME ROW 


3501 


REM ========= 


3505 


Rl = R0WCP1KR2 = R0W( P2 ) 


3510 


SI ■ COL (PI) -r i: IF SI = 5 THEN SI = 


3515 


S2 ^ C0L( P2 ) + i: IF S2 = 5 THEN S2 = 


3520 


CI* ■ PF*( RlfSl ) 


3525 


C2* = PF*(R2fS2) 


354? 


RETURN 


3600 


REM SAME COLUMN 


360 1 


REM ============ 


360 5 


SI = C0L(P1 KS2 = C0L(P2 ) 


3610 


Rl = R0W(P1) + i: IF Rl = 5 THEN Rl = 


3615 


R2 = R0W(P2) i 11 IF R2 = 5 THEN R2 = 


3620 


CI* ■ PF*(RlfSl ) 


3625 


C2* - PF*(R2,S2) 


364? 


RETURN 


3700 


REM DECIPHER THE CURRENT 


3701 


REM DIGRAPH 


370 2 


REM ==================== 


3705 


PI = ASC (PI*) - ASC ("A") + 1 


3710 


P2 = ASC ( P2* ) - ASC ("A") + 1 


3715 


IF R0W(P1) < > R0W(P2) THEN 3725 


3720 


GOSUB 3800 : RETURN 


3725 


IF COL(Pl) < > C0L( P2 ) THEN 3750 


3730 


GOSUB 3900 : RETURN 


3750 


REM DIFFERENT ROW AND COLUMN 


3755 


Rl = R0W(P1):R2 = R0W(P2) 


3760 


SI = C0L(P1):S2 = C0L(P2) 


3765 


CI* = PF*(RlfS2) 


3770 


C2* = PF*(R2»S1 ) 


37?? 


RETURN 


380 


REM SAME ROW 


3801 


REM -= ==- 


3805 


Rl = R0W(P1):R2 = R0W(P2) 


3810 


SI = C0L(P1) - i: IF SI = - 1 THEN SI = 4 


3815 


S2 = C0L(P2) - It IF 82 ■ - 1 THEN S2 = 4 


3820 


CI* = PF*(RlfSl ) 


3825 


C2* = PF*(R2»S2) 


384? 


RETURN 


390 


REM SAME COLUMN 


3901 


REM 


3905 


SI = C0L(P1):S2 = C0L(P2) 


3910 


Rl = R0W(P1) - i: IF Rl = - 1 THEN Rl = 4 


3915 


R2 = R0W(P2) - i: IF R2 = - 1 THEN R2 = 4 


3920 


CI* = PF*( RIfSI ) 


3925 


C2* = PF*(R2fS2 ) 


3949 


RETURN 


4000 


REM OUTPUT SUBROUTNE 


4001 


REM === ====--==== 


400 5 


IF LEN (0*) < > 5 THEN RETURN 


4006 


REM NOW SETUP OUTPUT WINDOW 


4007 


WX = 2: GOSUB 1950 


4010 


T* ■ 0*:0* = "": REM START A NEW GROUP 


4012 


B* = B* + T* + ■ »| IF HC = 1 THEN GOSUB 4200 


4013 


IF HC = THEN B* = 


4015 


IF OP = 2 THEN 4050 


4016 


Tl = FN M6(0I):T2 = INT (01 / 6) 


4018 


VTAB 12 + T2: HTAB 1 + 6 * Tl 


4020 


PRINT T*J" " ; 


4025 


01 = 01 + 1 


4026 


IF 01 = 72 THEN CALL - 912:01 = 66 


4030 


IF OP < > 3 THEN RETURN 


4050 


REM DISK OUTPUT 


4051 


REM ============== 


4054 


PRINT D* 


4055 


PRINT D*» "WRITE " »F0* f > » 


4060 


PRINT T*»" " f (More. 
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CHAR invokes READSOURCE to get 
more. 

2500-READSOURCE. Reads the 
next line of input from the active in- 
put stream— either the keyboard or 
the file selected by the user. It is im- 
portant to note that if the program is 
fed a text file created by some means 
other than running the program it- 
self, the END OF DATA message will 
result if the file does not end with 
control-Z. 

2600-CLOSE FILES. Called at the 
end of a given encipher or decipher to 
close any open files. 

3000-CRYPTOGRAPHY. Invokes 
the translation process and makes 
sure the results get output. 

3200— TRANSLATE. Uses the pro- 
cess switch (PR) to invoke the appro- 
priate translation routine. 

3400— ENCIPHER. Actually carries 
out the encipherment of each di- 
graph. The letters of the plain-text di- 
graph are stored in the string vari- 
ables Pl$ and P2$. The resulting ci- 
pher-text letters are stored in the 
string variables Cl$ and C2$. 

3700— DECIPHER. Carries out the 
decipherment of each digraph. Since 
the scanning routines are unaware of 
which translation process is going on, 
the incoming digraph (cipher text) is 
still stored in the variables Pl$, P2$, 
and the outgoing digraph (plain text) 
will be stored in the variables Cl$, 
C2$. 

4000— OUTPUT This routine su- 
pervises the output. It waits until a 
group of five letters has been pre- 
pared, by examining the length of the 
string in 0$. It makes sure that the 
output goes to just the right places, by 
using the switches OP and HC. 

4200—HARDCOPY. Dumps out- 
put to the printer when appropriate. 
It waits until a buffer, B$, reaches 
length 72 before printing. This might 
ha^e \o be modified for some print- 
ers. 

6000—COUT-POKES. Strictly 
speaking, this routine is not neces- 
sary. It pokes in a machine-language 
routine which enables the user to out- 
put any character desired by first 
poking its code into location 249. It is 
used by the MAIN routine and the 
ENCIPHER SETUP and DECIPH- 
ER SETUP routines in order to print 
the character. This could also 

have been done by using the CHR$ 
function. A routine such as this 
would be necessary in Integer BA- 
SIC. 

9000— INTRO. Prints a brief gener- 
al introduction to the program. ■ 



Listing 1 continued. 



4070 

409? 

4200 

4201 

4202 

420 3 

420 5 

420 7 

420 8 

4210 

4215 

4217 

4220 

4225 

4230 

4235 

424? 

600 

6001 

6002 

6005 

6006 

6007 

6010 

6015 

6016 

6017 

6018 

610? 

6120 

6121 

6122 

6123 

6124 

?00 
9001 
?005 
?010 
?011 
?012 
?013 
?014 
?015 
?016 
?017 
9018 
9019 
9020 
9021 
9022 
9090 
9099 



PRINT D$: PRINT Df 

RETURN 

REM HARD COPY OUTPUT ROUTINE 

REM INVOKED WHEN THE HC FLAG 

REM IS TRUE (=1 ). 

REM 

IF HC = THEN RETURN 

IF LA = 1 THEN 4210 

IF LEN <Bf ) < 72 THEN RETURN 

PRINT D$ 

PRINT Df*"PR#l" 

PRINT CHRf <9)»"72N"» 

PRINT Bf* 

PRINT D$ 

PRINT Df*"PR#0" 
Bf = " ■ 

RETURN 

REM POKE IN COUT 

REM INTERFACE ROUTINE 

POKE 250 f 165: POKE 251 



* £. 



49 



use: 



POKE 249*C0DE 
CALL 250 



POKE 252*32 

POKE 255*96 

RETURN 

REM TO 

REM 

REM 

REM 

REM 

REM WHERE 

REM 

REM 

REM 

REM 

REM 

REM 

HOME 

PR I NT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

GOSUB 

RETURN 



POKE 253 * 237.* POKE 254*253 



CODE=APPLE CHARACTER 
CODE DESIRED 

INTRODUCTION 



THIS PROGRAM WILL DEMONSTRATE THE" 
"FAMOUS PLAYFAIR CIPHER. THIS IS THE" 
"METHOD OF ENCRYPTION USED TO SEND THE" 
"DISTRESS SIGNAL FROM THE SINKING PT109" 
"BOAT COMMANDED BY JOHN F. KENNEDY IN " 
"WORLD WAR II. THE PROGRAM WILL ALLOW 
"YOU TO CONSTRUCT PLAYFAIR SQUARES* " 
"AND USE THE RESULTING SQUARES TO BOTH" 
"ENCODE AND DECODE SECRET MESSAGES." 
: PRINT ■ THIS VERSION OF THE PROGRAM 
"ASSUME THAT YOU ARE ALREADY FAMILIAR" 
"WITH THE THEORY OF OPERATION OF THE" 
"CIPHER." 
1500 



WILL" 



Listing 2. 



100 
101 
102 
105 
109 
110 

111 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
150 
151 
152 
500 
505 
510 



CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 



219) 

219) 

219) 

219) 

219 ) 

219 

219 

219 

219 

219 

219 

219 

219 



"A3 
"BD 
"CD 
"DD 
"EH 
"FD 
"GD 
"HD 
"ID 
"JD 
"KD 
"LD 
"MD 



HOME 

INVERSE : VTAB 5 

PRINT "FOR INFORMATION ON 

PRINT "ROUTINES* TYPE THE 

NORMAL 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

VTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

HTAB 

VTAB 2 

FLASH 

NORMAL 

VTAB 22: HTAB 

GET Af:WH = ASC 



ONE OF THE FOLLOWING 
CORRESPONDING LETTER: 



MAIN" 

ENCIPHER SETUP" 
DECIPHER SETUP" 
BUILD PLAYFAIR" 
NEXT ENTRY" 
INVERT" 

SHOW PLAYFAIR" 
GATHER- 
WAIT" 

OPEN FILES" 
INITS" 
OUTLINE" 
SETWND" 



8 

T) ♦ 

»- 1. ♦ 

nn » 

*.*- . 

nn » 



nn » 



nn * 



nn » 

*.*- . 

nn . 

i- *.. ♦ 

22: 
22: 
22: 
22: 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
HTAB 
PRINT 



CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 
CHRf 



219) 
219 ) 
219) 
219) 
219) 
219) 
219 ) 
219 ) 
219) 
219 ) 
219 ) 
219 ) 
219) 



"ND 
"OD 
"PD 

"a: 

"RD 

"s: 

"TD 
"UD 
"VD 
"WD 
"XD 
"YD 
"ZD 



SCAN" 

CLASSIFY" 

GETCHAR" 

READSOURCE" 

CLOSE FILES" 

CRYPTOGRAPHY" 

TRANSLATE" 

ENCIPHER" 

DECIPHER" 

OUTPUT" 

HARDCOPY" 

COUT POKES 

INTRO" 



8 



TO QUIT - HIT RETURN'S 



5 









^14 
d15 
519 
520 



IF WH 
HOME 
PRINT 
IF WH 
ON WH 



61 



( Af ) - 

AND WH 



ASC ( "6" ) 
> - 51 



THEN 519 



CHRf (4): PRINT CHRf <4)>"RUN PLAYFAIR CIPHER" 
< THEN 525 
GOTO 1000*1100*1200*1300*1400* 1500 » 1600 » 1700*1800 » 1900 * 



2000*2100* 2200* 2300* 2400* 2500* 2600* 2700* 2800*2900* 3000*3100*3 
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COMPUTERS 




INTERTEC SuperBrain, 

64K Ram, List $3495 $2a95 

64K Quad, List $3995 $3395 

NORTH STAR 
Horizon I 32K DD List $2695. $1989 

Horizon I QD List $2995 $2245 

Horizon 2 32K DD.List $3095 $2289 
IntersystemDPS -1 List $1 749 . $1495 




CROMEMCO Z-2H, List$9995. . 

System 2, List $4695 

System 2, 64K, List $4695 

System 3, 64K, List $7995 

DISK SYSTEMS 

THINKER TOYS' Discus 2D . 

Dual Discus 2D 

Discus 2 + 2, List $1549 

M26 Hard Disk, List $4995 . . . 



$7945 
$3749 
$3749 
$6395 



$939 
$1559 
$1259 
$3949 



PRINTERS & TERMINALS 

PAPER TIGER IDS-445 $649 

With graphic option $719 

CENTRONICS 730-1 .List $795 $595 

737-1 List $995 $789 

704-9 180 cps $1495 

703-9 180 cps $1569 

T I 810,List$1895 $1489 

NEC SPINWRITER 5530 $2395 

NEC SPINWRITER 5515 $2395 

DIABLO 630 List $2711 $2399 

Intertube IIIJLiSt $895 729 

Zenith Z-19 $719 

Televideo 912C $679 

920C $799 

Hazeltine1420 $789 

1500 $845 

Soroc 120, List $995 $689 

140 $994 

Computers 
Wholesale 

P.O. Box 144 Camillus, NY 13031 

3 (315) 472-2582 

Most items m stock tor immediate delivery Factory sealed cartons 
w full factory warranty NYS residents add appropriate sales tax 
Prices do not include shipping VISA and Master Charge add 3% 
COD orders require 25% deposit Prices subiect to change without 
notice 







Listing 2 continued. 



525 



,3400f3500 
HTAB 10 : FLASH 



PRINT "TRY AGAIN"! NORMAL I GOTO 50 



1000 
1001 
1005 
1010 
10 11 
1012 

1013 
1014 
1015 
1016 
1017 
10^8 
1099 
1100 
1101 
1105 
1110 
1111 
1112 
1113 

1198 
1199 
1200 
1201 
1205 
1210 
1211 
1212 
1213 

L29H 

129? 

130 

130 I. 

13< 

L310 

1311 

1312 

1313 

1314 

1393 

1 599 

140 

1401 

1405 

1410 

1411 

1412 

1413 

1498 

1499 

150 
150 1 
1505 
1510 
1511 
1512 
1513 
1514 
1515 
1593 
1599 
160 
1601 
1605 
1610 
1611 
1612 
1698 
1699 

1700 
1701 
1705 
1710 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 



1798 
1799 
180 
1801 
1805 
1810 
1811 
1812 
1898 
1899 
1900 
1901 
1905 
1910 



200 ? 330 
VTAB 22: 

REM MAIN 

REM = = = = 

r* - "main":li = 500 : gosub 5000 

VTAB 5 

PRINT " THIS IS THE MAIN MENO ROUTINE." 

PRINT "IT CALLS"»: INVERSE : PRINT " INI IS 
"AND PRESENTS THE OPTIONS" 

PRINT "AVAILABLE TO THE USER. THE USER SELECTS 
"AN OPTION BY TYPING A LETTER. THE" 
"ROUTINE CALLS LOWER LEVEL ROUTINES TO" 
"CARRY OUT THE FUNCTION INDICATED AND" 
"THEN REPEATS THE MENU." 
6000 
100 



NORMAL 



PRINT 



PRINT 
PRINT 
PRINT 
PRINT 
GOSUB 
GOTO 



REM ENCIPHER SETUP 

R* - "ENCIPHER SETUP" :LI = 600 : GOSUB 5000 

VTAB 5 

PRINT " SETS UP THE I/O OPTIONS FOR" 

PRINT "ENCIPHERING* IT MAY CALL"; 

INVERSE : PRINT " OPEN FILES "II NORMAL : 
D." 

GOSUB 6000 

GOTO 100 

REM DECIPHER SETUP 

REM ============== 

R* ■ "DECIPHER SETUP" tLI = 700 : GOSUB 5000 

VTAB 5 

PRINT " SETS UP THE 

PRINT "DECIPHERING. 



PRINT "IF INDICATE 



I/O OPTIONS FOR" 
IT MAY CALL"? 



INVERSE 



PRINT 



OPEN FILES";: NORMAL 



PRINT 



IF INDICATE 



= 800 : GOSUB 5000 



SQUARE 
KEY." 
" NEXT 
: PRINT 



AFTER" 

ENTRY " ; 
INVERT 



LI = 870 : GOSUB 5000 

LETTER INTO THE PLAYFAIR" 
ADVANCES THE ROW AND COLUMN" 



GOSUB 6000 

GOTO 100 

REM BUILD PLAYFAIR 

REM ============== 

R* ■ "BUILD PLAYFAIR" :LI 

VTAB 5 

PRINT " BUILDS A NEW PLAYFAIR 

PRINT "PROMPTING THE USER FOR A 

PRINT "CALLS";: INVERSE : PRINT 

NORMAL J PRINT "AND";: INVERSE 

GOSUB 600 

GOTO 100 

REM NEXT ENTRY 

REM ========== 

R* ■ "NEXT ENTRY 

VTAB 5 

PRINT " ENTERS A 

PRINT "SQUARE AND 

PRINT "INDICATORS." 

GOSUB 600 

GOTO 100 

REM INVERT 

REM ====== 

R* ■ " INVERT" :LI = 890 : GOSUB 5000 

VTAB 5 

" 'INVERTS' THE PLAYFAIR SQUARE BY " 
"STORING THE ROW AND COLUMN LOCATIONS" 
"OF EACH LETTER IN SEPARATE ARRAYS. THIS 
"ALLOWS QUICK LOOKUP OF A GIVEN LETTER" 
"IN THE SQUARE." 
6000 

GOTO 100 

REM SHOW PLAYFAIR 

R$ = "SHOW PLAYFAIR" :LI = 900 : 
VTAB 5 

PRINT ■ DISPLAYS THE CURRENT 
PRINT "AND ITS KEY." 
GOSUB 6000 
GOTO 100 

REM GATHER 
REM ====== 

R$ = "GATHER" :LI = 1000 : GOSUB 
VTAB 5 

" THE 'BOSS' OF THE TRANSLATION PROCESS. 

"IT GATHERS DIGRAPHS AND FEEDS THEM TO " 
"LOUER LEVEL TRANSLATION ROUTINES." 
" IT GUARANTEES THE UNIQUENESS OF THE" 
"LETTERS IN EACH DIGRAPH AND DETECTS THE" 
"END OF THE INPUT. IT CALLS"; 
PRINT " WAIT";: NORMAL 



NURMAL 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
GOSUB 



GOSUB 5000 



PLAYFAIR SQUARE" 



5000 



PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

INVERSE 

PRINT ' 

PRINT " 

PRINT " 

PRINT " 

PRINT " 

GOSUB 

GOTO 



t . 



f . 



t f 
"f AND" 
6000 
100 



INVERSE : PRINT " SCAN";: NORMAL 
INVERSE : PRINT " OUTLINE";: NORMAL 
INVERSE : PRINT " SETWND" ; : NORMAL 
INVERSE : PRINT " CRYPTOGRAPHY";: NORMAL 



INVERSE 



PRINT 



CLOSE FILES 



NORMAL 



REM WAIT 
REM ==== 

r* = m wait":li = lsoo: gosub 5000 

VTAB 5 

PRINT " PAUSES UNTIL THE USER STRIKES A KEY" 

PRINT "ON THE APPLE 1" ? CHR* (219);" KEYBOARD 

GOSUB 6000 

GOTO 100 

REM OPEN FILES 

REM ========== 

R$ = "OPEN FILES" :LI ■ 1600 : GOSUB 5000 
VTAB 5 
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FMG CORPORATION NOW CARRIES GRAHAM-DORIAN & PEACHTREE SOFTWARE 



VISA' 




I 



NEW 

VERSATILITY 

For Your TRS-80 

® 





CONTROL PROGRAM 

FOR MICROCOMPUTERS 

ENABLING YOU TO RUN 

SOFTWARE PUBLISHED 

FOR CP/M 1.4 ON THE 

TRS-80 

CP M is considered the industry stand- 
ard disk operating system because it 
gives you the hardware-independent 
interface you need to make your com- 
puter work for you. CP M 2.0 is the 
latest in the evolution of a proven relia- 
ble and efficient software system. FMG 
CORPORATION NOW OFFERS THE 
CPM 2.0 FOR THE TRS-80. 
It features an enhanced upward com- 
patible file system and powerful new 
random access capabilities. The CP M 
2.0 from FMG provides the ability to 
run software published for the CP M 
system, on the TRS-80 Model II. From 
minidisks, floppy disks, all the way to 
high-capacity hard disks, the flexibility 
of CP M 2 makes it a truly universal 
operating system. The package in- 
cludes an 8" system disk, editor, as- 
sembler and debugger for the TRS-80 

Available in Format A. B, C.G only $200 $25 

mp/Mi 

MUtTl-«»OG*AMMJNG MOHITO* 

NEW INDUSTRY 
STANDARD 

A deluxe operating system that 
provides big computer facilities at 
small computer prices. MP/M is a 
monitor program which operates 
with your microcomputer to provide 
multi-terminal access with multi- 
programming at each terminal. 
Best of all, it's CP/M compatible 
which means you can run a wide 
variety or programming languages, 
applications packages, and devel- 
opment software. 

You can run simultaneous edi- 
tors, program translators, and 
background printer spoolers. Or 
you can use MP/M for data entry or 
data-base access from remote ter- 
minals. Or you can use MP/M real- 
time features to monitor an assem- 
bly line and automatically schedule 
programs for execution throughout 
the day. MP/M makes an excellent 
focal point for a cluster of con- 
nected microcomputers. The pos- 
sibilities are limitless. 



(Format B) 
(Format G) 



$450 $35 
$300 $35 



CP/M and MPM are trademarks ot Digital Research 
ZSO is a trademark ot Zilog. Inc 
TRS-80 is a trademark of Tandy Corp 
Pascal M is a trademark of Sorcim 



(M) 



P.O. Box 16020 
Fort Worth, Texas 

76133 
^70 (817) 294-2510 



All FMG Software Products Include All Neces- 
sary Manuals 

SOfTWAHE 

MICROPRO INTERNATIONAL maSuIu* monT' 

SUPER-SORT I Sort merge extract utility as abso- 
lute executable program or linkable module in Micro- 
soft format Sorts fixed or variable records with data 
in binary. BCD Packed Decimal, EBCDIC. ASCII, 
floating & fixed point, exponential, field justified etc 
Even variable number of fields per record' $225 $25 

SUPER-SORT II 

gram only 



Above available as absolute pro 
S175/S25 

SUPER-SORT III - As II without SELECT EXCLUDE 

$125/$25 

WORD-STAR Menu driven visual word processing 
system for use with standard terminals Text format- 
ting performed on screen Facilities for text paginate 
page number, justify center and underscore User 
can print one document while simultaneously editing 
a second Edit facilities include global search and 
replace Read Write to other text tiles, block move, 
etc Reauires CRT terminal with addressable cu'sor 
positioning $49S $40 

WORD-STAR Customization Notes For sophisticated 
users who do not have one of the many standard 
terminal or printer configurations in the distribution 
version of WORD-STAR NA $95 

WORD-MASTER Text Editor In one mode has super- 
set of CP Ms ED commands including global search- 
ing and replacing forwards and backwards in file in 
video mode, provides full screen editor for users with 
serial addressable-cursor terminal $150 $25 



(M) 



(M) 



(M) 



FLOPPY SAVER - Protection for center holes of 5" 
and 8" floppy disks Only 1 needed per diskette Kit 
contains centering post, pressure tool and tough 

7 mil mylar reinforcing rings for 25 diskettes 

5". Kit $14.95 

5". Rings only $7.95 

8". Kit $19.95 

8", Rings only $9.95 

HEAD CLEANING DISKETTE -Cleans the drive Read/ 
Write head in 30 seconds Diskette absorbs loose 
oxide particles, fingerprints, and other foreign parti- 
cles that might hinder the performance of the drive 
head Lasts at least 3 months with daily use 

8 $32.00 

SW $30.00 



DESPOOL — Allows flexibility and efficiency 
(Disk file printing can be accomplished while 
simultaneously using the computer for other 
tasks) Slower printers do not tie up the com- 
puter Requires 32K minimum $75 $10 

SCREEN EDIT— Text editor for program en- 
try — allows user the ability to see entries as 
they are being made. Has command which en- 
ables user to move the viewed position of the 
file anywhere within the current data file OR 
add information anywhere in the file. Requires 

16K minimum $125 $25 

(Also available in TRS DOS format 
Specify model or TRS 80) 

• MAC — Disk-based, powerful macro assem- 
bler utilizes Standard Intel Mnemonics. In- 
cludes macro processor. 

The CP M 8080 Macro Assembler reads as 
sembly language statement from a diskette 
file and produces an Intel "HEX" format object 
file on the disk suitable for processing in the 
TRS-CP M environment. Requires 32K mini- 
mum and CP M $100 $25 

• ZSID — Efficient and reliable program testing 
system for Z80 microcomputers. Capabilities 
include traceback and histogram facilities. Al- 
lows real time break points. 

ZSID is a symbolic debugger which expands 
upon the features of the TRS-CP M standard de- 
bugger, providing greatly enhanced facilities 
for assembly language program check-out. Re- 
quires 32K minimum and CP M $99 $25 



FMG's LIBRARY: 



PASCAL USER MANUAL & REPORT 

(2nd) Edition by K. Jensen and N. Wirth 

• Tutorial Manual and Concise Reference Report for Both Pro 

Jinmmers and Implementors 
ncUides Helpful Examples to Demonstrate the Various Fea 
lures of PASCAL 

The book consists ot two parts the user manual and the revised 
report The manual is directed to those who have some familiarity 
with computer programming and who wish to get acquainted with 
the PASCAL language The report defines standard PASCAL 
which constitutes a common base between various implementa- 
tions ot the language 

Stock No Price 

#B21 $995 



PASCAL PRIMER Problem Solving 

This book has three maior goals: 

• To introduce all aspects ol the programming and problem 
solving process (includes problem specification and organi- 
zation, algorithms, coding, debugging, testing, documenta- 
tion and maintenance). 

• To teach good programming style and how to produce a high 
quality finished product: and 

• To teach the syntax of the PASCAL programming language 

Numerous examples are employed throughout the text PAS- 
CAL is used as a vehicle to teach various aspects of programming 
techniques 



(M) 



(T) 



PEACHTREE SOFTWARE SYSTEMS 

GENERAL LEDGER - Records details of all financial 
transactions Generates a balance sheet and an in- 
come statement Flexible and adaptable design for 
both small businesses and firms performing client 
writeup services Produces reports as follows Trial 
Balance. Transaction Registers, Balance Sheet. Prior 
Year Comparative Balance Sheet. Income Statement, 
Prior Year Comparative Income Statement and De- 
partment Income Statements. Interactive with other 
PEACHTREE accounting packages Supplied in 
source code for Microsoft BASIC $99O/$60 

ACCOUNTS PAYABLE - Tracks current and aged 
payables and incorporates a check writing feature. 
Maintains a complete vendor file with information on 
purchase orders and discount terms as well as active 
account status Produces reports as follows: Open 
Voucher Report. Accounts Payable Aging Report and 
Cash Requirements Provides input to PEACHTREE 
General Ledger Supplied in source code for Micro 
soft BASIC $990/960 

m ACCOUNTS RECEIVABLE - Generates invoice regis 
ter and complete monthly statements Tracks current 
and aged receivables Maintains customer file includ- 
ing credit information and account status The cur- 
rent status of any customer account is instantly avail- 
able Produces reports as follows Aged Accounts 
Receivable. Invoice Register. Payment and Adjust- 
ment Register and Customer Account Status Report 
Provides input to PEACHTREE General Ledqei Suu- 
plied in source code for Microsoft BASiC $990/$60 

PAYROLL - Prepares payroll for hourly, salaried and 
commissioned employees. Generates monthly, quar- 
terly and annual returns Prepares employee W-2's 
Includes tables for federal withholding and FiCA as 
well as withholding for all 50 states plus up to 20 
cities from pre-computed or user generated tables. 
Will print checks. Payroll Register, Monthly Summary 
and Unemployment Tax Report Provides input to 
PEACHTREE General Ledger Supplied in source 
code for Microsoft BASIC $990/960 

INVENTORY — Maintains detailed information on 
each inventory item including part number, descrip- 
tion, unit of measure, vendor and reorder data, item 
activity and complete information on current item 
costs, pricing and sales Produces reports as follows 
Physical Inventory Worksheet, Inventory Price List, 
Departmental Summary Report. Inventory Status Re- 
port, The Reorder Report and the Penod-to-Date and 
Year-to Date reports. Supplied in source code for 
Microsoft BASIC $1,190/960 

m MAILING ADDRESS - Keeps track of name and ad- 
dress information and allows the selective printing ol 
this information in the form of mailing lists or ad- 
dress labels. Allows the user to tailor the system to 
his own particular requirements User-defined for- 
mat and print-out system uses a special format file 
which tells programs how to print the mailing list or 
address labels Standard format files are included 
with system Automatic sorting of data uses indexed 
file management routines which allow the name and 
address information to be sequentially retrieved and 
printed without file sorting Supplied in source code 
for Microsoft BASIC $790/$60 



(T) 



(T) 



(T) 



• GRAHAM-DORIAN SOFTWARE SYSTEMS 

GENERAL LEDGER - An on-line system; no batch- 
ing is required Entries to other GRAHAM-DORIAN 
m accounting packages are automatically posted User 
establishes customized C O A Provides transaction 
register, record of journal entries, trial balances and 
monthly closings Keeps 14 month history and pro 
vides comparison of current year with previous year 
Requires CBASIC-2 Supplied in source $995/935 

m ACCOUNTS PAYABLE - Maintains vendor list and 
check register. Performs cash flow analysis Flexible 
— writes checks to specific vendor for certain in- 
voices or can make partial payments Automatically 
posts to GRAHAM-DORIAN General Ledger or runs as 
stand alone system Requires CBASIC 2 Supplied in 
source $995 $35 

ACCOUNTS RECEIVABLE - Creates trial balance re- 
ports prepares statements, ages accounts and rec- 
ords invoices Provides complete information describ- 
ing customer payment activity Receipts can be 
posted to different ledger accounts Entries auto- 
matically update GRAHAM-DORIAN General Ledger 
or runs as stand alone system. Requires CBASIC-2 
Supplied in source $995 $35 

PAYROLL SYSTEM - Maintains employee master file 
Computes payroll withholding for FICA. Federal and 
State taxes Prints payroll register, checks, quarterly 
reports and W-2 forms Can generate ad hoc reports 
and employee form letters with mail labels Requires 
CBASIC 2 Supplied in source $590 $35 

INVENTORY SYSTEM - Captures stock levels costs, 
sources sales ages, turnover markup, etc Trans- 
action information may be entered for reporting by 
salesman type of sale, date of sale, etc Reports 
available both for accounting and decision making 
Requires CBASIC 2 Supplied in source $590 $35 

mJOB COSTING Designed for general contractors 
To be used interactively with other GRAHAM-DORIAN 
accounting packages for tracking and analysing ex- 
penses User establishes customized cost categories 
and job phases Permits comparison of actual versus 
estimated costs Automatically updates GRAHAM- 
DORIAN General Ledger or runs as stand alone sys- 
tem Requires CBASIC-2 Supplied in source $995535 

Sample Program Disk For Each Graham-Dorian 
Business Package Specify Package $45 



(T) 



(T) 



• MICROSOFT PRODUCTS 

BAS'C-90 - Disk Extended BASIC. ANSI compatible 
, mm » with long variable names. WHILE/WEND, chaining. 
( IV! / variable length file records $350 $25 

/ (ill \ BASIC COMPILER — Language compatible with 
\ '"I BASIC 80 and 3 10 times faster execution Produces 
standard Microsoft relocatable binary output In- 
cludes MACRO-80 Also linkable to FORTRAN 80 or 
COBOL 80 code modules $395 $25 



(|W|\ FORTRAN 90 
» ' many extensions 



ANSI 66 (except for COMPLEX) plus 
Includes relocatable obiect com- 
piler, linking loader, library with manager Also in- 
cludes MACRO-80 (see below) $500 $25 

/ IWI\ COBOL-90 - Level 1 ANSI 74 standard COBOL plus 
X 1 "* /most of Level 2 Full sequential, relative, and in- 
dexed file support with variable file names STRING. 
UNSTRING. COMPUTE. VARYING/UNTIL, EXTEND. 
CALL. COPY. SEARCH. Jdimensional arrays, com- 
pound and abbreviated conditions, nested IF Power- 
ful interactive screen-handling extensions Includes 
compatible assembler, linking loader, and relocat- 
able library manager as described under MACRO-80 
$750 $25 



(M) 



MACRO-80 8080 280 Macro Assembler Intel and 
Zilog mnemonics supported Relocatable linkable 
output Loader. Library Manager and Cross Refer- 
ence List utilities included $150 $25 

/ fl/l \ XMACRO-86 8086 cross assembler All Macro and 

\ , '" / utility features of MACRO-80 package Mnemonics 

slightly modified from Intel ASM86 Compatibility data 

sheet available $300 $25 



/ fW|\ PASCAL MT Subset of standard PASCAL Gener- 
V ,,M / ates ROMable 8080 machine code. Symbolic debug- 
ger included Supports interrupt procedures. CP/M 
file I/O and assembly language interface Real vari- 
ables can be BCD software floating point, or AMD 
9511 hardware floating point Version 3 includes 
Enumeration and Record data types Manual explains 
BASIC to PASCAL conversion Source for the run- 
time package requires Digital Research's MAC Re- 
quires 32K $250/930 



/ [W|\ CBASIC-2 Disk Extended BASIC - Non-interactive 
* ' BASIC with pseudo-code compiler and run-time in- 
terpreter Supports full file control, chaining inteqer 
and extended precision variables, etc $110 $15 



(M) 



BSTAM - Utility to link one computer to another also 
equipped with BSTAM Allows file transfers at full 
data speed (no conversion to hex), with CRC block 
control check for very reliable error detection and 
automatic retry We use it' It's great' Full wildcard 
expansion to send * COM. etc 9600 baud with wire. 
300 baud with phone connection. Both ends need 
one Standard and m versions can talk to one another 
9150/95 



(mm \ SELECTOR III-C2 - Data Base Processor to create 
I VI I and maintain multi Key data bases Prints formatted 
m sorted reports with numerical summaries or mailing 
labels Comes with sample applications, including 
Sales Activity. Inventory. Payables. Receivables, 
Check Register, and Client Patient Appointments, etc 
Requires CBASIC-2 Supplied in source $349 $20 

GLECTOR - General Ledger option to SELECTOR 
Ml C? Interactive system provides for customized 
COA Unique chart of transaction types insure proper 
double entry bookkeeping Generates balance sheets. 
P&L statements and journals Two year record allows 
for statement of changes in financial position report. 
Supplied in source Requires SELECTOR III-C2. 
CBASIC-2 and 52K system $250/$25 



(M) 



TEXTWRITER III Text formatter to justify and pagi- 
nate letters and other documents Special features 
include insertion of text during execution from other 
disk files or console, permitting recipe documents 
to be created from linked fragments on other files 
Has facilities for sorted index, table of contents and 
footnote insertions Ideal for contracts, manuals, etc 
Now compatible with Electric Pencil* prepared files 

$125 $20 



ORDERS MUST 
SPECIFY DISK 
SYSTEMS AND 
FORMATS: 



FORMATS AVAILABLE: 

(A) TRS 80 Model I (Ml Keys Only 

(B) TRS-80 Model II 

(C) TRS 80 Model III (M) Keys Only 

(D) HEATHKIT H89 (M) Keys Only 

(E) NORTH STAR 

(F) SUPER BRAIN QD 

(G) STANDARD UNIMPLEMENTED 



(M) Modified version available for use with CPM as 
1 ' implemented on Heath and TRS 80 Model I 



The sale of each 
proprietary software 
package conveys a 
license for use on 
one system only. 



Prices FOB. 
Fort Worth. Tex 
Shipping, hand 
ling and COD 
charges extra. 



(T) 



computers 

For all (T) items listed above . the rec- 
ommended system configuration consists of 
48K CPM 2 full due disk drives 24 x 80 CRT and 
132 column printer 



Microcomputer Problem Solving Using Pascal 

by Kenneth L Bowles 

• A Book Designed lor Both College Courses AND Individual 
Self Study 

• Ideal lor use with UCSO Pascal 

• Includes Extensions to Standard PASCAL 

This book is designed both for introductory courses in com- 
puter problem solving at the freshman and sophomore college 
level and tor individual sell-study It includes many examples and 
actually executable programs It includes information on the nee 
essary (unctions and procedures lor handling graphics and 
strings 



PROGRAMING IN PASCAL 

by Peter Grogono 

• An Eiceilent Introduction to Ona of the Fastest Growing Pro- 
gramming Languages Today 

• Sections on Procedures and Files PLUS a Chapter on Dynamic 
Data Structures such as Trees and Linked Lists 

The text is arranged as a tutorial containing both examples and 
exercises to increase reader proficiency in PASCAL Concepts are 
illustrated by examples ranging from the Tower of Hanoi problem 
to circumscribing a circle about a triangle PROGRAMMING IN 
PASCAL is sure to hold the reader s interest 



Stock No 
#822 



Price 
$14 95 



BEGINNER'S MANUAL FOR UCSD PASCAL 
SYSTEM 

• An Enlightening Introduction to UCSD PASCAL 

• Demonstrates How to Use the UCSD PASCAL System and How 
to Program in PASCAL 

• Includes Many Practical Examples of PASCAL Programs 

This book is intended to be used as an introduction and refer 
ence manual tor people iust beginning to use the UCSD Pascal 
Software System Whether you have never used a computer be- 
fore or whether you are an experienced programmer who is unfa 
miliar with UCSO PASCAL this book will provide a relatively easy 
yet thorough introduction to UCSD PASCAL 



Stock No 
#823 



UCSD Reference Book 

A Reference Guide to the Complete 
UCSD PASCAL System 
Includes Information on Compiler 
Basic. Assembler and Editor 
Lists Actual P Machine Codes 



Price 
$1495 



This reference book can be a valuable and time saving guide to 
tf nough information on the UCSD PASCAL system The easy to- 
read manual provides last access to pertinent data 



Stock No 

#B24 



Price 
$1895 



Stock No 
#825 



Price 

$11 95 



Stock No 
#B26 



Price 
$25 00 



^Reader Service — see page 210 



Microcomputing, April 1981 75 



1562 gene traymham disc 
3 hel cond. 5-8 mr 

SAVE MONEY 
ON 5V 4 



i J 



DISK DRIVES 

40 Track Siemens, double density, assembl- 
ed and tested, with grey textured finish case 
and power supply. 

ONLY 300. °° CASH OR CHECK 

INTRODUCTORY OFFER EXPIRES 

APRIL 30, 1981 

ADD $20 FOR "FLIPPY" 

COMPUTER SALES & SERVICE .346 
P.O. Box 26352 
5819 Camp Bowie Blvd 
Fort Worth, Texas 

817-731-7412 £^, 




16K UPGRADE 



$39 



95 



TRS80 — 

KEYBOARD 
APPLE II 
TRS8 III 



TRS80 — 

EXP. INTERFACE 
SORCERER 
TANDY COLOR 
COMPUTER 
FACTORY FRESH 200 ns 16K RAMS FOR 
MEMORY UPGRADE. KIT INCLUDES FULL IN- 
STRUCTIONS AND COMPONENTS TO ALLOW 
EASY 16K CONVERSION IN MINUTES. WHY 
PAY DOUBLE FOR THE SAME PARTS THE 
MANUFACTURERS USE? 

ALL PARTS CARRY A FULL 12 MONTH WAR- 
RANTY. ADD $2.00 POST AND PACKAGING; 
TEXAS RESIDENTS ADD 5% SALES TAX. 
CHECK OR MONEY ORDER ACCEPTED. 

IAN ELECTRONICS .209 
P.O. BOX 14079 
AUSTIN, TEXAS 78761 



MICROCOMPUTER CHIPS 



41 16 CHIPS : 

16K— 200 NANOSECONDS 

GUARANTEED PRIME 

IN STOCK FOR 
IMMEDIATE DELIVERY 

1 SET OF EIGHT. . . $32.95 
10 SETS OF EIGHT . . . $29.95 EACH 

FOR TRS-80, APPLE, MOST OTHER 
MICROCOMPUTERS. 

call or write immediately 

NO C.O.D.s 
SALE NEW 101 A Centronics $895 



GENERAL PERIPHERALS ^351 
41 GRASSY PLAINS STREET 
BETHEL, CT 06801 
(203)743-5583 



Listing 2 continued. 



1911 
1912 
1.913 
1914 
1915 

1916 

1998 

1999 

2000 

200 1 

2005 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

2098 

2099 

2100 

2101 

2105 

2110 

2111 

2112 

2113 

2193 

2199 

2200 

2201 

2205 

2210 

2211 

2212 

2213 

2298 

2299 

2300 

2301 

230 5 

2310 

2311 

2312 

2313 
2314 
2315 
2316 
2398 
2399 
240 
2401 
2405 
2410 
2411 
2412 
2413 
2414 
2415 
2498 
2499 
2500 
2501 
2505 
2510 
2511 
2512 
2513 

2514 
2598 
2599 
2600 
2601 
2605 
1610 
2611 
2612 
2613 
2614 
2698 
2699 
2700 
2701 
2705 

2710 
2711 
2712 
2713 
2714 
2798 
2799 
2800 
2801 
2805 
2810 
2811 
2812 
2898 
2899 



" OPENS EITHER A SINGLE INPUT FILE OR A' 
"SINGLE OUTPUT FILE* OR BOTH. IT USES" 
"THE VALUES OF THE SWITCHES IP AND OP" 
"FOR GUIDANCE. THESE ARE SET BY THE" 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT "ROUTINES" 
: PRINT "AND" 
INVERSE J PRINT 
GOSUB 6000 
GOTO 100 
REM INITS 
REM ===== 

r* = •■ inits" :li = 

VTAB 5 



r * 



INVERSE : PRINT " ENCIPHER SETUP " » : NORMAL 



DECIPHER SETUP 



NORMAL 



1800 t GOSUB 5000 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
GOSUB 
GOTO 



■ PERFORMS RE-INITIALIZATION BEFORE " 
"EACH SELECTION OF A MENU OPTION. MOST" 
"IMPORTANT ARE VARIABLES DEALING WITH " 
"THE TRANSLATION PROCESSf SUCH AS SR$f" 



"THE INPUT TEXT LINE? 
"SUCH THINGS AS I/O. 
"(HARDCOPY) SWITCH IS 
"EXCEPT BY THE USER." 
6000 
100 



AND SWITCHES FOR" 
NOTE*. THE PRINTER" 
NOT RE-INITIALIZED" 



REM OUTLINE 
REM ======= 

R$ = "OUTLINE" :LI = 
VTAB 5 

PRINT " OUTLINES THE 
PRINT "SUBDIVIDING IT 

PRINT "FOR INPUT TEXT 
GOSUB 6000 
GOTO 100 
REM SETWND 
REM ====== 

R$ = "SETWND" :LI = 
VTAB 5 

PRINT " SETS THE 
PRINT "EITHER THE 



1900 : 



GOSUB 5000 



SCREEN WITH ASTERISKS*" 
INTO TWO 'WINDOWS'* ONE" 
AND ONE FOR OUTPUT TEXT. 



1950 : GOSUB 5000 



APPLE 
INPUT 



S SCROLLING WINDOW TO" 
OR THE OUTPUT PORTION" 



SCREEN 



PRINT "OF THE 

GOSUB 6000 

GOTO 100 

REM SCAN 

REM ==== 
R* = "SCAN" :li = 

VTAB 5 

PRINT " REPEATEDLY 
: PRINT "AND" 

INVERSE : PRINT "CLASSIFY 
ENT CHARACTER" 



2000 : 



GOSUB 5000 



CALLS"?: INVERSE 



PRINT 



GETCHAR 



NORMAL 



t . 



NORMAL 



PRINT "UNTIL THE CURR 



PRINT 
PRINT 
PRINT 
PRINT 
GOSUB 
GOTO 



"IS 
"IS 

"VARIABLE 
"ITS JOB. 
6000 
100 



EITHER CONTROL-Z OR A LETTER. THIS " 
INDICATED BY THE VALUE OF THE" 

CC. IF CC=lf THEN SCAN HAS DONE' 



GOSUB 5000 



PRINT 
PRINT 
PRINT 
PRINT 
GOSUB 



REM CLASSIFY 

REM ======== 

R* = "CLASSIFY" :LI = 
VTAB 5 

PRINT " SETS THE VARIABLE CC (ABBREVIATION" 

"FOR 'CHARACTER CLASS' ) TO EITHER OR 1" 
"DEPENDING ON THE CLASS OF THAT CHARACTER 
"LETTERS AND CONTROL-Z ARE IN CLASS 1." 
"ALL OTHER CHARACTERS ARE IN CLASS 0." 
6000 

GOTO 100 

REM GETCHAR 

REM ======= 

R$ = "GETCHAR" :LI = 2400 : GOSUB 5000 
VTAB 5 

PRINT " GETS THE NEXT CHARACTER FROM SR$ ? THE" 
PRINT "INPUT LINE, IF THERE IS ONE. IF NOT" 
PRINT "<SR$=">, IT CALLS"? 

I NORMAL : PRINT " TO" 
PRINT "RETURN THE NEXT LINE OF TEXT." 
GOSUB 6000 
GOTO 100 
REM READSOURCE 
REM ========== 

R$ = "READSOURCE" :LI = 2500 : GOSUB 5000 
VTAB 5 

PRINT " READS THE NEXT LINE OF TEXT FROM THE" 
PRINT "CURRENTLY ACTIVE INPUT MEDIUM - EITHER- 
PRINT "KEYBOARD OR FILE. IT USES THE IP SWITCH 
"TO GUIDE ITSELF." 
6000 



READSOURCE 



PRINT 
GOSUB 
GOTO 100 
REM CLOSE 
REM ====== 

R$ = "CLOSE 

VTAB 5 



FILES 



FILES" :LI = 2600: GOSUB 5000 



PRINT 
PRINT 
PRINT 
PRINT 
GOSUB 



CLOSES ANY OPEN FILES AT THE END OF' 



TRANSLATION SESSION 
INVOKED MANY TIMES ' 
PROGRAM RUN." 



"EACH INDIVIDUAL 

"THUS, IT MAY BE 

"DURING THE SAME 

6000 
GOTO 100 

REM CRYPTOGRAPHY 
REM ============ 

R* = "CRYPTOGRAPHY" :LI = 
VTAB 5 

PRINT " INVOKES THE TRANSLATION PROCESS 
PRINT "MAKES SURE THE RESULTS ARE OUTPUT. 
GOSUB 6000 
GOTO 100 



3000 : GOSUB 5000 



AND 1 




More 
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Listing 2 continued. 

TRANSLATE 



2900 
2901 
2905 
2910 
2911 

2912 
2913 

2998 

2999 

3000 

3001 

3005 

3010 

3011 

3012 

3098 

3099 

3100 

3101 

3105 

3110 

3111 

3112 

3198 

3199 

3200 

3201 

3205 

3210 

3211 

3212 

3213 

3214 

3215 

3216 

3298 

3299 

3300 

3301 

3305 

3310 

3311 

3312 

3313 

3314 

3398 

3399 

3400 

3401 

3405 

3410 

3411 

3412 
3498 
3499 

3500 

3501 

3505 

3510 

3511 

3598 

3599 

5000 

500 1 

5005 

5010 

5015 

5020 

5025 

5030 

5049 

6000 

6001 

6005 

6010 

6015 

6020 

6025 

6030 

6049 



REM 
REM 
R$ = 
VTAB 
PRINT " 
PRINT " 
PRINT " 
PRINT ■ 
GOSUB 
GOTO 



TRANSLATE" :LI = 32001 GOSUB 5000 



USES THE PROCESS SUITCH 
WHICH TRANSLATION ROUTINE 
BOTH" » : INVERSE 
INVERSE : PRINT 



"CALLS 
"AND"? 

6000 
100 



(PR) TO DETECT"? 
TO INVOKE." 
PRINT " ENCIPHER "i 
DECIPHER.": NORMAL 



REM ENCIPHER 
REM ======== 

Ri = "ENCIPHER" ILI = 3400! GOSUB 5000 
VTAB 5 

PRINT " CARRIES OUT THE DETAILS OF CONVERTING- 
PRINT "PLAIN TEXT PAIRS TO CIPHER TEXT PAIRS." 
GOSUB 6000 
GOTO 100 
REM DECIPHER 
REM ======== 

RS = "DECIPHER" tLI = 37001 GOSUB 5000 

VTAB 5 

PRINT " CARRIES OUT THE DETAILS OF CONVERTING" 

PRINT "CIPHER TEXT PAIRS TO PLAIN TEXT PAIRS." 

GOSUB 6000 

GOTO 100 

REM OUTPUT 

REM ====== 

R$ = "OUTPUT" ILI = 4000: GOSUB 5000 

VTAB 5 



■ SUPERVISES OUTPUT TO THE VARIOUS" 
"DEVICES. IT WAITS UNTIL 5 LETTERS HAVE" 
"BEEN ACCUMULATED. THIS IS TO ENSURE " 
"THE 'STANDARD' CRYPTOGRAPHIC OUTPUT" 
"FORMAT." 

INVERSE : PRINT " HARDCOPY.": 



PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT " calls-;: 

GOSUB 6000 

GOTO 100 

REM HARDCOPY 

REM ======== 

Ri = "HARDCOPY" :LI 
VTAB 5 

PRODUCES 



NORMAL 



= 4200: GOSUB 5000 



PRINT 
PRINT 
PRINT 

PRINT 
GOSUB 
GOTO 



THE 



PRINTER OUTPUT. 
"UNTIL A BUFFER ( Bf ) FILLS WITH 
"CHARACTERS BEFORE SENDING 
"PRINTER." 
6000 
100 



IT WAITS"; 
72 " 

TO THE" 



COUT POKES" :LI = 6000 : GOSUB 5000 



IN AN INTERFACE ROUTINE TO THE' 
COUT SUBROUTINE." 



= 9000 : GOSUB 5000 



THE PROGRAM. 



REM COUT POKES 
REM ========== 

RS = 

VTAB 5 

PRINT " POKES 

PRINT "MONITOR 

GOSUB 6000 

GOTO 100 

REM INTRO 

REM ===== 
R$ = "INTRO" :LI 

VTAB 5 

PRINT " INTRODUCES 

GOSUB 6000 

GOTO 100 

REM SETUP 

REM ===== 

HOME : INVERSE 

VTAB 2: PRINT "ROUTINE 

PRINT "STARTS AT: 

NORMAL 

VTAB 2: HTAB 19: PRINT 

HTAB 19: PRINT LI 

RETURN 

REM STANDARD WAIT ROUTINE 
REM ===================== 

VTAB 24: FLASH : HTAB 5 

PRINT "PRESS ANY KEY TO CONTINUE"? 

POKE - 16368,0 

IF PEEK ( - 16384) < 128 THEN 6020 

POKE - 16368,0 

NORMAL 

RETURN 



NAME: 



R$ 



Challenge Cipher 

For those readers who enjoy cryptanalysis, I present in closing the fol- 
lowing cipher text, created using the Playfair program. If you give up, 
turn to page 192 to find the key. 

RAPYN AEPGT THOQC GOKXS BOXSP TMAOC OQCGG 

LDGDA EGVGM DOAQI KAUGV 
RTUDO RNWOB ASITE FOKBD 
GTUTF AGMIP IYKDL TSILC 
IXSDR GRLRL CFODC ABQUC 
GMIPQ IKHYA CDAMB TSYXX 



DYCPM 

DLTCB 

OF1MG 

DCMAV 

GUAGV 



MGOYI NAUAI 

QMAMP BASID 

ELOQC PCTLR 

ANISI DGDRS 

AMKGB TPSSI 
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C-10 C-20 

COMPUTER CASSETTES 





C6O0 


■"• 


1 » 




«7-»tM* v< Ht Vl f4 


)A«#*1 



• • 




C-60 C-90 

AUDIO CASSETTES 



Microsette, the undisputed industry 
leader in short cassettes for micro- 
computer applications also offers 
equally high grade audio cassettes 
at budget prices. Credit card buyers 
may phone (415) 968-1604. 

LOOK AT OUR PRICES 



Length 


10 Pack 


50 Pack 


C-10 


$ 7.50 


$32.50 


C-20 


$ 9.00 


$39.00 


C-60 


$13.50 


$57.50 


C-90 


$17.50 


$77.50 



UPS shipment in Cont. USA incl. 
We can not ship to P.O. Boxes 



Length 


Qty. 


Price 


Total 


















SUBTOTAL 




Calif. Cust. add Sales Tax 




TOTAL 


i 



Check or money order enclosed □ 
Charge to: Visa □ Master Card □ 
Account No. 

Expiration Date 



SIGNATURE 



KM 



MICROSETTE CO. 

475 Ellis Street 
Mt. View, CA 94043 



k> Reader Service— see page 210 
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FINE TOOLS FOR YOUR TRS-80 




UTILITY I 



Here's software utility that can make pro- 
gramming easier for you. These powerful 
tools will take much of the frustration out 
of essential operations. You'll wonder 
how you managed without them. They'll 
stamp your work with the mark of profes- 
sionalism. 

RENUM — Now you can easily renumber 
any Level II program to make room for 
modification or to clean up the listing. 



(Only for use with 16K of memory.) 
DUPLIK— This program will let you 
duplicate any BASIC, assembler, or 
machine-language program, verify the 
data, and even copy Level I programs on 
a Level II machine. 

See how efficient and well-ordered your 
programming becomes. (Tl) 

Order No. 0081R $9.95. 



UTILITY II 



One of the most popular and useful of 
the utility packages, Utility II is the sec- 
ond in a series of programs designed to 
take the drudgery out of editing. 

This combination of programs adds, 
flexiblity to your BASIC programs by 
allowing you to combine them with other 
BASIC programs, or with machine-lan- 
guage programs or routines. 
CFETCH— You'll be able to merge 
BASIC programs, with consecutive line 
numbers, into one program. CFETCH 
can also search through any Level II pro- 
gram tape and display the file name for all 
the programs. 



CWRTTE— Combine subroutines that 
work in different memory locations into 
one program. CWRITE works with 
BASIC and/or one or more machine-lan- 
guage programs. It will even give you a 
general checksum to verify that your pro- 
gram hasn't dropped any bits. 

Use these two programs as your de- 
pendable "assistants" to speed merging 
processes and as a totally reliable retrieval 
means in search and edit operations. 

A fine tool for your TRS-80! (Tl) 

Order No. 0076R $9.95. 



COMPRESSION UTILITY PACK 



Do you want to add sound routines to a 
Space Trek program that already uses 
16K? Or maybe you need an extra column 
in that financial report program, but 
when you run it, you get OM errors? 

With a wave of your hand, and a little 
help from either of the COMPRESSION 
programs in this package, your problems 
are over. 

COMPRESS-80— fits in 265 bytes, 
deletes spaces, and offers the choice of 
leaving REMark line numbers in the pro- 



gram, or deleting them altogether. 

SUPERCOMPRESS— uses 767 bytes 
and can do everything COMPRESS-80 
can do PLUS, it packs the program into 
the smallest possible number of multiple 
statement lines. 

With the Compression Utility Pack and 
your own programming skill, you can add 
all those little extras to your BASIC pro- 
grams. (Tl) 

Order No. 0246R 



$19.95. 



ULTRA 

ULTRA-MON is a unique and power- 
ful machine-language monitor. It is ROM 
independent and will function in Level II 
or DOS BASIC. With ULTRA-MON, 
you will be able to write, modify, study 
and debug machine-language programs. 
Plus, you'll be able to avoid the frustra- 
tions and "bomb-outs" usually associat- 
ed with machine-language programming. 
ULTRA-MON displays, disassembles, 
traces (hardcopy trace disassembly, too!), 
modifies, relocates memory, prints and 
even relocates itself with simple com- 
mands. Using interpretive execution, 
ULTRA-MON allows you to put break- 
points in ROM. This powerful monitor 



-MON 

can even fetch, decode, disassemble and 
analyze each instruction individually so 
that your program cannot bomb out. 
ULTRA-MON is designed for the begin- 
ning machine-language programmer as 
well as the professional. The documen- 
tation contains a Simple Demonstration 
section geared to the novice programmer. 
Consequently, the program is a learning 
device as well as an extremely useful pro- 
gramming tool. 

If you are serious about programming, 
you need to add this powerful utility to 
your library today. (Tl) 

Order No. 5003 R 
$24.95. 



TLDIS & DLDIS 



You've bought a super machine-code 
program, but now wonder how it works. 
Maybe you even used a quick PEEK rou- 
tine to glance through it when it was in 
memory. If so, you definitely noticed the 
complete lack of comments in the code, 
making it almost impossible for you to 
decipher and understand it. 

Well, Instant Software's Labeling Dis- 
assemblers are the answer to your prob- 
lem. 

TLDIS (Tape-based Labeling Disas- 
sembler) and DLDIS (Disk-based Label- 
ing Disassembler) are three-pass, label- 
assigning disassemblers which assign 
labels (where appropriate) to the routines 
in a machine-language program. Their 
output is almost identical to that of a 
hand-assembled source code. 

You can send the disassembly to a line- 
printer (Radio Shack parallel port) for 
either TLDIS or DLDIS. (The difference 
between these utilities is the storage mode 
of the disassembly.) 

TLDIS can send the disassembly to cas- 
sette tape, DLDIS can send it to disk; 
both send it to the video monitor. The 
stored disassembly from TLDIS may 
be reassembled with Radio Shack's 
EDTASMTM_the disassembly from 
DLDIS, with Apparat's extension of 
EDTASMTM. Because of the use of 



labels, it is a simple matter to change any 
object code program by disassembling it 
and then making changes to the resultant 
source code, without losing track of 
jump/load addresses. Labels start with 
"AAOO" and increment up, in even num- 
bered steps (AA02, AA04, etc.). The odd 
numbers (AA01, AA03, etc.) are left for 
you to use for the source code during 
reassembly. 

The printing of the disassembly may be 
temporarily halted by using ISHIFT1 @ 
(just as in BASIC) or it may be ended by 
pressing the [BREAK] key. It also has a 
comments column to display ASCII char- 
acters used in a LD or CP opcode. 

TLDIS and DLDIS may be relocated in 
memory to avoid conflict with the pro- 
gram you disassembler. 

The next time you need to "climb in- 
side" a machine-code program, take 
DLDIS or TLDIS with you. We promise 
that it will be an easier journey. 

Order No. 0230R 
(TLDIS) $14.95 (Tl) 
Order No. 0231RD 
(DLDIS) $19.95 (T2) 



TO ORDER: 

See Your Local 

Instant Software Dealer 

or 

Order Directly: 

CALL TOLL FREE 

1-800-258-5473 



•A trademark of Tandy Corporation 



Instant Software 



t^AO 



PETERBOROUGH, N.H. 03458 
603-924-7296 
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FOR OSI COMPUTERS 

SMARTERM 



An 'Intelligent' Terminal Software System 
tor OSI Computers by Phil Lindquist 



• Even, Odd, or No Parity Use-Selected 

• Full or Half Duplex Operation 

• User Controlled Storage of Incoming Data 

• Stored Data Printed or Saved on Disk 

• Saved Data Recalled For Review or Output 

• Control Key Initiation of LOGON Messages 

- Join The Micro Communications Revolution - 

C2-4P MF, C4P MF Systems $19.95 

C2-8PDF,C8PDF,C4PDF Systems .... $23.95 

Order From: 

COMPUTER CONNECTION, INC. 

38437 Grand River* Farmington Hills, Mich. 48018 

»>278 

Dealer Inquiries Welcome 



NEW PRICES... 
NEW SOFTWARE for 




(Prices effective Dec. 1, 1980) 

WP6502 Word Processor Version 1.2 

Cassette (all systems) $ 50 

5 Inch diskette (all systems) $1 00 

8 Inch disk for 0S65D Systems $1 00 

8 Inch disk for OS65U Systems $1 00 

Programmed Instruction Training Course $ 25 

Version 1.2 Enhancements 

DQ Mail (DMS Interface) $ 75 

DQ Duplicator (5" single drive copier) $ 30 

DQ Duplicator for 8" $ 30 

DQ Justify (TTY & Diablo Logic) 

Diablo/ Qume & all NEC Spinwriters 

65D $ 50 

65U $ 50 

DQ Justify (TTY & Proportional Spacing) 

Parallel NEC Spinwriters & Centronics 737 

65D $ 50 

65U $ 50 

DQ Secretary. Dwo's enhanced 65D $ 50 

DQ Secretary. Dwo's enhanced 65U for single user, 
timesharing and networking systems $250 

WP6502 Word Processor Version 1.3 
(January 1, 1980) 

65D $250 

65U $250 

Multi-User & Networking $500 

Programmed Instruction Training Course $ 25 

Descriptive Brochure for all products FREE 

Dwo Quong Fok Lok Sow 

23 East 20th Street 
New York City, N.Y. 1 0003 ^ 87 
121 2) 673-6310 




The Joy of 

Computing 

Series 

Dedicated to personal computing. 



Coming in June: 

Real Time Programming: 
Neglected Topics 

Caxton C. Foster, University of Massachusetts, Amherst 

Real Time Programming is an original approach to mastering the 
programming skills needed to connect microcomputers to other com- 
puters and access their programs. Attention focuses on interrupts, 
input-output ports, digital filters, servomechanisms, and communica- 
tion over limited pathways. 1981 (01937) c. 224 pp. Paper $8. 95 
(tent.) 

New in April: 

Executive Computing: How to Get It 
Done on Your Own 

John M. Nevison, John M. Nevison Associates 
1981 (05248) 336 pp. Paper $8.95 

Computer Consciousness: 
Surviving the Automated 80s 

H. Dominic Covvey and Dr. NeilH. McAlister, Toronto 

General Hospital 

1980 (01939) 192 pp. $5.95 

A Bit of BASIC 

Thomas A. Dwyer and Margot Critchfield, University of Pittsburgh 
1980 (03115) 184 pp. $5.95 



We have sold more than 75,000 copies of the three 
original books in the JOY series: 

BASIC and the Personal Computer 

Thomas A. Dwyer and Margot Critchfield, University of Pittsburgh 
1978 (01589) 350 pp. Paper $12.95 

Programming a Microcomputer: 6502 

Caxton C. Foster, University of Massachusetts, Amherst 
1978 (01995) 256 pp. Paper $8.95 

The Little Book of BASIC Style: How to 
Write a Program You Can Read 

John M. Nevison, John M. Nevison Associates 
1978 (05247) 160 pp. Paper $5.95 



Available at your bookstore or computer store. Or write to Thomas A. 
Bell, Marketing Manager, for 10-day free trial examination. 



▼ T 



Business & Professional Division 

Addison-Wesley Publishing Company, Inc. ^2 

Reading, Massachusetts 01867 



^Reader Service— see page 210 
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This hardware modification for the Challenger IP or Superboard II quickly and inexpensively readies 

your system for a printer or modem. 



Energize Those 
OSI Peripheral Ports 



By Edward C. Jones 



If you own an OSI Challenger IP or 
Superboard II, you might wonder 
about those Molex connectors on the 
circuit board and whether you can 
hook up a printer or modem to them. 
You might have actually tried to hook 
up a printer to the connectors, only to 
discover that it will not work. Take 
heart: you can have those ports work- 
ing in about two hours and with $10 
to $20 in parts. Use the plastic Molex 
connectors, J2 and J3, on the circuit 
board to provide these signals. The 



mod will activate both ports, and pro- 
vide switch-selectable user control of 
incoming data. 

Preparation 

Standard CIP/Superboards have 
the holes already drilled to accept 
components, but do not come 
equipped with them. See the parts list 
for the required hardware. 

For C1P owners (Superboard own- 
ers can skip this paragraph) , the first 
step is to remove the circuit board. 
Disconnect the cassette cables, the 
video cable and the power cord. Turn 
the computer over and remove the 



14-PIN 

IC SOCKETS 




BEND LEADS 
AS SHOWN 




ONE 390H AT 
EACH OF THESE 



[® ® ® 

® ® ® 

R38 R40 R42 

® ® ® 

®~®~® 

R39 R4I R43 





® ® ®\ 

®® <§y, 

R44 R46 R48 

® ® ® 

<-®-®-®->' 

R49 R47 R49 



ONE 2 20X1 AT 
EACH OF THESE 



KEYBOARD 



six screws. Remove the cover. Re- 
move the six screws that hold the cir- 
cuit board to the case. Take the board 
out of the case and put it on your 
work surface. 

Modifications 

Look at Fig. 1. First, install the ad- 
ditional components. Position your 
circuit board so that the keyboard is 
facing away from you. Looking at the 
rear of the board, locate the J2 con- 
nector, which is the connector that 
your cassette recorder plugs into. Just 
to the left of the connector are a lot of 
empty holes. This is the area that 
you'll be working in. 

First, locate the correct area shown 
for the 12 resistors in two rows, R38 
through R49 on the OSI schematic. 
Obtain all of the 220 ohm and 390 
ohm resistors, and bend one of the 
leads as shown. Insert one each of the 
220 ohm resistors into the two holes 
at locations R38, R40, R42, R44, R46 
and R48. 

Next, insert one each of the 390 
ohm resistors into the two holes at lo- 
cations R39, R41, R43, R45, R47 and 
R49. 

Now insert the two 14-pin sockets 
into the holes at locations U67 and 
U68, just above the new resistors. It 
does not matter which way you in- 
stall the sockets. 

Now lightly tape the resistors and 
sockets to the circuit board. Then 
turn the board upside down and sol- 



Edward C. Jones, 2334 Antiqua Court, Reston, 
VA 22091. 



Fig. 1. 
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FLAT SIDE 

NEW 

TRANSISTOR 
02 (NPN) 



I — IOK RESISTOR 



NEW DIODE DI6 



J3 CONNECTOR 



REStSTOfc 
4.7 K 




♦ (FLAT SIDE OF BOTH TRANSISTORS 
SHOULD FACE THE J3 CONNECTOR) 



NEW 

TRANSISTOR 
01 (PNP) 




USE ALUMINUM FOIL 
TO HEAT SINK LEADS 
WHILE SOLDERING 



J3 CONNECTOR 




IK 
RESISTOR 



POINT "A" 

Fig. 2. 

der the new components to the con- 
nection points. Cut the excess leads 
from the resistors, turn the board 
back over and remove the tape. 

Look at Fig. 2 and locate the holes 
for the transistors at locations Ql and 
Q2, and for the diode at location D16. 
Note the layout of the transistor leads 
and the diode leads. (Be careful not to 
mix up the npn and the pnp transis- 
tors.) Looking at the circuit board 
from the rear, orient the transistors as 
shown, and insert the. pnp transistor 
into the Ql location, and the npn 
transistor into the Q2 location. Insert 
the diode into the two holes at loca- 
tion D16. The end with the band 
should be facing the rear of the cir- 
cuit board. 

You should have six resistors re- 
maining— 470 ohm, Ik, 4.7k and 
three 10k. Bend the leads in the same 




REAR OF BOARD 



UNDERSIDE OF 
J3 CONNECTOR 



Fig. 3. 



manner as the other resistors and in- 
sert them in the hojes as shown in the 
figure. Check that the transistors and 
diode are inserted correctly. Cut two 
strips of aluminum foil, approximate- 
ly Va by 3 or 4 inches. Twist and wrap 
the strips around the transistor leads 
as shown. Lightly tape the transis- 
tors, resistors and the diode to the 
board; then turn the board upside 
down and solder the leads to the con- 
nections. Cut the excess leads. Leave 
the board upside down. 

Next come the switch wiring and 
mounting. Locate the area shown in 
Fig. 3. You'll need to cut the wire 
shown connecting these two points. 
Carefully use a small knife or file, and 
cut the wire run shown on the circuit 
board. 

Now turn the board right side up, 
remove the aluminum foil from the 
transistors, and locate the wiring area 
just to left of the #1 key on the key- 
board. Cut the wire run as shown in 
Fig. 4. Connect two wires, about 12 
inches in length, to the two terminals 
of the SPST switch. Solder the other 
ends of the two wires to the connec- 
tion holes on the board, as shown in 
the figure. 

Now, turn the board so that the 
rear is again facing you. Locate the 
fuse near connector J3. In front of the 
fuse is a capacitor. Look to the imme- 
diate right of the capacitor, and you 
will see three holes as shown in Fig. 
5. Connect one end of a 12-inch piece 
of wire to each of the three poles of 
the rotary switch, and one to the com- 
mon, as shown. Solder the wires 
from each of the poles of the switch to 
the board as shown. 

Now, look at pin 4 of connector J3 
(Fig. 6) . Follow the pin out of the back 
of the connector. Locate the wire run 



and connection point tied to pin 4, as 
shown in the figure. Solder the com- 
mon lead from the switch to this con- 
nection point. Next, insert the 7414 
IC in the left-hand socket, and the 
74LS17 IC in the right-hand socket. 
Make sure that the notch, or dot, on 
one end of the ICs faces the keyboard 
side of the circuit board. 

All you need to do now is mount 
the switches somewhere and connect 
the peripheral of your choice to the 
port of your choice. Mounting the 
switches is easy if you have a Super- 
board II. Depending on how your 
case is designed, it's up to you. On a 
C1P, you can drill two holes at the 
rear of the cabinet in an area that has 
sufficient space, and mount the 
switches. You will also need to pro- 
vide another small hole for the plug 
that matches your printer, modem or 
whatever. 

Conclusion 

At this point, I am about to leave 
you on your own, but let me explain 
what we have done so that you're not 
totally in the dark. When the rotary 
switch is in the pole 1 position, your 
system loads from cassette, as it did 
previously. In the pole 2 position, the 
RS 232/modem, or J3 connector, is 




ONE SPST. SWITCH 
WIRE GOES HERE 




OTHER SPST 
SWITCH WIRE 
GOES HERE 





Fig. 4. 




POLE #2 WIRE HERE 
POLE #1 WIRE HERE 



I— POLE*3WIRE HERE 




ROTARY SWITCH 



REAR OF BOARD 



COMMON o 



OPOLE #1 

OPOLE#2 
OPOLE #3 



Fig. 5. 



COMMON WIRE FROM SWITCH 
GOES HERE 




Fig. 6. 
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switched in. In the pole 3 position, 
the printer port, or J2 connector, is 



Parts List 

1 7417 IC 

1 74LS14 IC 

6 220 ohm resistors 

6 390 ohm resistors 

1 470 ohm resistors 

Ilk ohm resistor 

1 4.7k ohm resistor 
3 10k ohm resistors 

2 14-pin IC DIP sockets 
1 1N9 14 diode 

1 2N2222 transistor (Radio Shack 

276-2009) 
1 2N2907 transistor (Radio Shack 

276-2023) 
1 12-pin Molex connector (like the one that 

connects your cassette recorder to your 

circuit board) 
1 single pole, three-throw rotary switch 
1 SPST switch 
1 connector to match your printer, modem 

or whatever, 
miscellaneous hardware: hookup wire (no. 
22 or 20 gauge), solder, soldering iron, 
electrical tape, a small piece of aluminum 
foil. 



NEW 

EDUCATIONAL 
PROGRAMS 
for the TRS-80 



You can now order reading programs for 
READING COMPREHENSION- ECONOMICS- 
PHYSICS- MATHAUTO MECHANICS- HISTORY 
2 FULL LENGTH PROGRAMS only $9.90 
(one cassette) 
16 PROGRAM COURSE only $77.00 (8 cassettes) 
!■■ Order by checking the desired programs 



"Reading 
Comprehension 

□ Cd1 



BS) 



Cd 2 



$9 90 



I 
I 

I 
I 
I 
I 
I 
I 



I 
I 
I 



* 12 more Cd s available 
*AutO 
Mechanics 

aKa a 2*" 
G Ka> 90 



□ 
D 

□ 



Physics 1 
Physics 2 
Economics 1 
Economics 2 



$9 90 
$9 90 



History 9 
History 10 



$9 90 



n 2 Demo programs 
and Catalogue * 

Utilize with any Model I. Level I or 

Level II. 4K and 16K or any Model III 

Displays lower case if you have it 



• 12 more Ka s available 'TRS-80 IS A TM OF TANDY CORP 



I have enclosed a total of 



$990 



for each 2 program cassette ordered plus $ 50 
per cassette for shipping/handling to 

DORSETT,,* 

Educational Systems, Inc. 
P.O. Box 1226, Norman, Ok. 73070 



Name 



Address 
City 



.State 



.Zip. 



switched in. The SPST switch, when 
closed, will enable the CTS (clear to 
send) function. The rotary switch will 
control the receive data, so that infor- 
mation could not come into the com- 
puter from two sources at the same 
time. The transmit data will always 
be present at both J2 and J3 any time 
you execute a save command. 

So, if a printer is hooked up to the 
J2 port and you type in SAVE and 
turn on the printer, the data that ap- 
pears on screen will print on the 
printer. The clear-to-send switch 
should normally be left in the closed 
position. In fact, it must be in the 
closed position when using your cas- 
sette deck to load programs. It is only 
necessary to turn the switch to the 
open position when using a printer or 
modem that requires the use of a 
clear-to-send signal. 

The big question that may now re- 
main is, "but how do I hook up my 
printer?" I wish I could answer that. 
But, since every peripheral out there 
is different, there is no one answer to 
that question. The information in Ta- 
ble 1 will hopefully help you figure 
out how to do this after comparing 
the outputs with the inputs needed 
by your peripheral. 

Most printers will need two or 
three lines; a ground line, a transmit 
data line or RS-232 data out line; and 
possibly a clear-to-send line. On 
some printers, this CLS line is called 
BUSY or ACKNOWLEDGE. 

Most telephone modems will need 



both the RS-232 lines, along with 
clear-to-send and request-to-send, de- 
pending on the modem's duplex set- 
up. If the peripheral is other than a 
modem or printer, get a full set of 
spec sheets, because you're on your 
own. 

The RS-232 output lines conform to 
a standard positive voltage level. Un- 
fortunately, a few printers require a 
negative voltage level. If your printer 
is one of them, you can use the 
RS-232 port to provide an output line 
to the printer, provided you do two 
more tasks. Locate points A and B in 
Fig. 2 for mounting the Ik, 4.7k and 
10k resistors. On the underside of the 
board is a wire run between these 
two points. You will have to cut it. 
Then, connect a negative voltage sup- 
ply between this point and ground, 
by wiring in a 9-volt battery. The pos- 
itive lead goes to pin 8, and the nega- 
tive lead goes to pin 7 of J2. Add a 
switch to stop battery drain when 
you're not using the printer. 

Also, keep in mind that these are 
serial ports. They are designed to 
work with any peripherals that ac- 
cept serial data, which is most of 
them. There are some peripherals 
that require parallel inputs. Stay 
away from them, if at all possible. 
You would need considerably more 
circuitry than is detailed here to 
make a parallel peripheral work with 
your serial outputs. If you are into 
hardware kludging, you can try an in- 
terface using a UART chip. ■ 



Connectors J2) 



Pin# 



1 
2 
3 
4 
5 
6 



Rec data (output to printer or peripheral) 

Rec clock 

Clear to send 

Transmit data (input from peripheral) 

Transmit clock 

Request to send 

7 through 12— Cassette and video connections. Pins 8 and 1 1 are ground. 
A ground line will need to go to the peripheral. 

Connectors (J3) 

Ground 

RS-232 data output 

RS-232 data input 

Rec data 

Rec data #1 

Rec data #2 

Negative voltage level for RS-232 (see text) 

not used 

Clear to send 

Clear to send #2 

not used 

not used 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



Table 1. 
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Whatever 
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eenie, meenie. 
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a perfect 
lift for that 
\rban cowgirl! 




# 



/ could he 
another 
Solomon . 



This may put 
the Godfather 
out of business, 

If only 

my heart 
would stop i 
racing 



It must use 
Bayesian, 
weighted factor 
analysis, and. 



Brilliant! 
Like a window 
into the future 



day he this'll 
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elp me choose 
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career. . . ^ 
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could ^^ 










se it to 










elect my staff, k 











M 



Should I 

buy stock 

or commodities 

in this economy'/ 




Would 1 
rather have 
Winston's millions 
or Billy Joe's 
love? 



Hmmmm. .. 

could be 

my ticket 

to the Boardroom . 



Can't any 

of these people 

afford $29.95? 



TM 

When DecisionMaster speaks everybody listens 

Let's face it. Wc all have to make deeisions. Decisions that can change our lives. Decisions that can 
make us happy or unhappy. Decisions that could win us tame or fortune. Now, DecisionMaster 
can help you make the best decisions of your lite. 

Use Bayesian theory to peer into the future . ..even if you've never heard of the Bayes' Rule. 
\yo a complete weighted factor analysis. . without knowing what one is. Use discounted 
£ash flow to compare investment alternatives without bothering with present value 
tables. These and other sophisticated theories that were once the exclusive domain o\ 
professors and top business executives are built into DecisionMaster's algorithms. . . 
so you can use them at the touch of a key! 

DecisionMaster is easy to use. It features: 
A fully documented manual developed by an authority in the field. 
A unique program-controlled cross reference system. 
A powerful formatted-screen data entry system. 

You'll use DecisionMaster in hundreds of routine decisions, 
as well as more important ones such as* Buying a house 
• Changing jobs* Selecting investment' Evaluating insur- 
ance policies* Expanding product lines* Leasing vs. 
purchasing. 

If you buy only one computer program this year, 
make it DecisionMaster. And when it speaks, 
listen . 
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Here's a way to get into the rat race with a new perspective on Apple II's high-resolution graphics. 



A Rat VEye View .of Mazes 



By Brian McCarson 



Behavioral scientists often place 
rats into mazes to test their reac- 
tions. But except at a few elegant Brit- 
ish gardens, most human beings nev- 
er see a maze from the inside. Now, 
thanks to the Renaissance invention 
of perspective drawing and the more 
recent development of microcomput- 
er graphics displays, science can offer 
man the same perplexing experience 
as the rat. 

Rats is a program for the Apple II 
that renders a rat's-eye view of the in- 
terior of a maze, using the Apple's 
high-resolution graphics capability. 
The user is forced to find his way 
through the twists and turns to the 
exit without benefit of other orienta- 
tion. 

Program Use 

Once started, the program asks for 




the desired maze size, up to a maxi- 
mum of 35 x 27. Larger mazes are ob- 
viously harder to navigate (and also 
take longer to generate). You should 
probably start with something rela- 
tively small, about 5x7. 

Input is through the keyboard, and 
comprises three commands: walk 
forward, face left and face right. The 



1 



J L 



Fig. 1. Portion of a maze. 




t 
x 



space bar is used to move forward, 
and the Apple's left and right arrow 
keys are used to turn. (Turning 
doesn't change the location of the ob- 
server, but only gives the view in an- 
other direction.) After the player has 
found his way out, the program gives 
the traditional top view of the maze 
and traces his perambulations. (Com- 
pletely frustrated players may wish 
to yield to the temptation of the Es- 
cape key.) 

Program Theory 

Rats renders a perspective drawing 
of the maze from any location within 
it. Fig. 1 illustrates the perspective art 
requirement. An observer in a maze 
facing in the indicated direction from 
the spot marked X sees the view giv- 
en in Fig. 2. Those walls which can be 
seen by the observers are emphasized 
in Fig. 1. Rats provides a simple algo- 
rithm for converting the description 
of Fig. 1 into the view in Fig. 2. 

Fig. 3 gives the top view of an in- 
complete maze. This maze consists of 
a set of cells which may or may not 



Fig. 2. Perspective view of observer in maze. 
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Fig. 3. Prototype maze grid. 



Address correspondence to Brian McCarson, 2922 
W. Hartford Drive, Phoenix, AZ 85023. 
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Fig. 4. Perspective view of all possible walls. 



have walls. An observer in the maze 
looks along a row of these cells. Ac- 
cording to which walls are present, 
he may or may not be able to see the 
indicated walls. Fig. 4 shows the 
same set of cells and walls as seen by 
the observer. Notice that this view 
can be drawn by proceeding through 
the row of cells along the direction 
the observer is facing and drawing at 
each cell each of five possible walls: 

• A— the back wall of the left adja- 
cent cell. 

• B— the left side wall of the cell. 

• C— the back wall of the cell. 

• D— the back wall of the right adja- 
cent cell. 

• E— the right side wall of the cell. 

The artistic rendering of these 
walls is identical at each cell down 
the row, only smaller. (In fact, since 
A and D are mirror images of each 
other, as are B and E, there are actual- 
ly only three basic shapes.) 

The walls are drawn with the fa- 
miliar "vanishing point" method of 
perspective. This means that exten- 
sions of all parallel lines moving 
away from the observer converge at a 
point (in this case, near the center of 
the screen). The four vertices of the 
center walls are the only points re- 
quired to draw the image. These 
points are defined by four coordinate 
pairs composed from four values: 

• U— vertical displacement of top 
line. 

• D— vertical displacement of bot- 
tom line. 

• L— horizontal displacement of left 
line. 

• R— horizontal displacement of 
right line. 

The side walls (B and E) are defined 
by two successive center walls. The 
back walls off to the left and right 
sides (A and D) are defined by the 



two side vertices of the center wall 
and the horizontal coordinate of the 
previous (nearer) back wall. Fig. 5 il- 
lustrates these basic coordinates. 
Once the nearest wall's vertices are 
fixed (arbitrarily according to visual 
aesthetics), subsequent points are cal- 
culated by simple geometric formu- 
lae by forcing convergence on the 
vanishing point. 

The final artistic requirement is 
that the walls seem solid and opaque, 
so that hidden walls cannot be seen 
by 'looking through" a nearer wall. 
The general solution to this problem 
in three-dimensional graphics (some- 



(Ln-|.Dn) 



(Rn-I.On-|) 

Fig. 5. Coordinates of vertices for basic walls. 

times called the "hidden line prob- 
lem") is quite complex. Fortunately, 
the restricted geometry of mazes im- 
mensely simplifies the task. There 
are, in fact, only two rules: the center 
wall blocks off all walls further away, 
and a side wall masks the back wall 
(if any) of the adjacent cell on that 
side. 

The flowchart in Fig. 6 shows the 
basic algorithm used to draw the in- 
terior view from an arbitrary point in 
the maze. 

Program Description 

The program uses an interesting 
technique to increase display speed. 
The information in the maze variable 
M is highly redundant. Each element 
of that array indicates the walls that 
exist around a single cell. In theory, 
each cell need only record two walls 
(say, left and bottom) with the other 
two walls derived from the walls in 
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CELL* OBSERVERS LOCATION 
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CELL 

HAS LEFT 

SIDE? 
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Fig. 6. Flowchart of artwork GOSUB. 
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North wall M/128 MOD 2 (observer's front) 

East wall M/64 MOD 2 (observer's right) 

South wall M/32 MOD 2 (observer's rear) 

West wall M/16MOD2 (observer's left) 

Table 1. 



the adjacent cells. 

In Rats, not only are all four walls 
recorded for each cell, but they are 
recorded twice. Each cell contains 
eight significant bits, indicating the 
north, east, south and west walls as: 

bit: (msb) 7 6 5 4 3 2 10 (lsb) 
wall: NESWNESW 

To test for the existence of a partic- 
ular wall at a cell, the program tests 
the wall's associated bit in the maze 
array M. The correct bit is isolated by 
a combination of division by a power 
of two and a MOD 2 operation, as 
shown in Table 1. 

The division of integers by a power 
of two acts as a right shift (not direct- 
ly available in BASIC); it removes all 
bits less significant than the desired 
bit, and positions that bit as the low 
order or least significant bit in the 
variable. The MOD 2 operation then 



eliminates all higher order bits, leav- 
ing the calculation result as a simple 
zero or one for testing in an IF state- 
ment. 

This redundant encoding of the cell 
walls is used to assist in rapid trans- 
formation of the cell description from 
the absolute orientation of the maze 
itself to the orientation of the observ- 
er. For example, when the observer is 
facing east, the south wall of the cell 
is to the right relative to the observer. 
With this coding of M, the trans- 
formed cell description is achieved 
by a simple shift (performed in BA- 
SIC by multiplication): 



observer facing 


transformation 


North 


M 


East 


M*2 


South 


M*4 


West 


M*8 



Thus, to test for a side wall on the 



right of a cell relative to an observer 
facing west, the program can test 
M*2/64 MOD 2. The disadvantage of 
this redundant coding is that the 
maze takes more time to generate ini- 
tially. 

The program is written in Apple II 
Integer BASIC, and uses the HIRES 
graphics assembly-language subrou- 
tines supplied by Apple to draw lines. 
The graphics are limited to a few 
places (GOSUBs at 200, 300, 400 and 
3100, plus lines 6075 and 6275) so it 
can be converted to Applesoft BASIC 
or another machine's BASIC. The 
maze array variable (M) is actually a 
two-dimensional array; however, 
since Apple Integer BASIC doesn't 
support this, the single subscript is al- 
ways calculated as M(X + Y*FX), 
where FX is the maximum X coordi- 
nate. 

You can reduce this program's 
memory requirement by reducing 
the M array and the variable FX 
(lines 860 and 840). The only other 
functions unique to the Apple are the 
sound GOSUB at line 500, the CALL 
-936 at line 820 (which clears the 
character display screen) and the 
keyboard single character input at 
line 5100.B 
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Desk Main/Frame 



Desk Main/Frame 

LOW COST & ATTRACTIVE STYLING 

• MAIN/FRAME INTEGRATED INTO FURNITURE QUALITY DESK 

• ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 

• SUPPORTS TWO 8" FLOPPY DRIVES FROM SEVERAL MANUFAC- 
TURERS (DRIVES NOT INCLUDED) 

• 10 SLOT MOTHERBOARD INCLUDES CONNECTORS 

• POWER SUPPLY FOR DRIVES AND CARDS 

• DESK AND MAIN/FRAME AVAILABLE SEPARATELY 

• MATCHING PRINTER DESK AVAILABLE 



WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES 
OUR APPLICATION NOTE: 'BUILDING CHEAP COMPUTERS' 



INTEGRAND 



^ii 



r 



8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 



AT LAST! 



Mass production pr ices tor high quality software Buy dnect and save 50 
available foi CPM and HDOS 



Also 



OATA BASE MANAGER Mod I & III S69 S149 (48K) Mod-ll S199 

Maintain a data base and produce reports, all without usei programming Define 
file parameters and report formats on-line Key random access, fast multi-key 
sort field antiemetics, audit log. label No time-consuming overlays 500 happy 
users in one yeai Mod-ll and 48K versions have over 50 enhancements including 
40 fields maximum IDM-M2 is great 1 - 80-US 

A/R Mod-I S69 Mod-ll S149 Mod-Ill S69 

Handles invoices, statements aging sales analysis, credit checking, forms input, 
and ordei entiy Unlike other accounts receivable programs, ours can be used by 
doctors stoie managers etc 

W0R0 PROCESSOR S49 

Centers justifies indents and numbers pages Mod-I version features 
upper /lower case without hardware modification 1 File merge option available 

MAILING LIST Mod I & III S59. S79 (48K) Mod-ll S99 

The best 1 Compare and be selective Includes forms input. 5-digit selection code, 
zip code extension sort on any field, and multiple labels Who else offers a leport 
writei and merges with woid processor 7 

INVENTORY Mod I & III S89. S109 (48Ki Mod-ll S149 

Fast key random access Reports include order into, performance summary. EOQ 
and user-specified leports Many people have converted to our system 1 Next to 
impossible to damage the file 

GL A/R. A/P. PAYROLL Mod-ll S129 each 

Integrated accounting package 100* page manual As opposed to Osborne sslow 
binary search and 64 column screen, we use fast ISAM and 80 columns Dual disk 
and TRSD0S lequued 

L2I6 S59 

A cassette package of 10 business programs for Level II 16 K systems Includes 
wotd processor and data base manager Poker game S19 

Most programs are on-line, interactive random-access, bug-tree, documented, 
and delivered on disks Mod-I programs require 32KTRSDOS We re«1 in business 
software — don t let our low price fool you ] Ask for our free 20-page catalog if 
you re still not coavmced Compiled versions are available 



^ 



MICRO ARCHITECT. INC. 

96 Dothan St.. Arlington. MA 02174 



*^108 



KILL 




LIKE 
LIGHTNING! 



AC power line surges are destructive, can cost you 
money, and cant be prevented. But you can stop 
them from reaching your sensitive electronic equip- 
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
to a 1,000,000 W, 100/x second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. Is easy to install for immediate 
protection. No complicated wiring or special tools 
required. 

Several different models to choose from, including 
an OEM version. Call or write today for a free brochure. 





senbRY 



It'll clean up your AC 




M 



ENTERPRISES, INC. 

643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 

DEALER INQUIRIES INVITED 



^46 



^Reader Service— see page 210 
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Are You Sitting on a Gold Mine? 



Thousands of computerists have written programs and could 
be receiving royalty checks every month but they aren't.. ..and 
won't, until they do something about publishing their programs. 

Have you written any microcomputer programs that may be 
useful to others? lew applications or utilities are unique so the 
chances are excellent that many of the programs you have 
written are marketable, RIGHT NOW! 

What kind of programs? Just about anything that others can 
use such as business, scientific, utility, educational, and games 
programs. Which microcomputer? Instant Software publishes 
programs for ALL popular microcomputer systems. (Instant 
Software also converts programs for use on other microcomputer 
systems and translates them into other languages, such as 
German, French, Italian, etc., for our international market). 



Instant Software can transform your programs into royalty 
checks. We've set the standard for royalties to programmers. We 
have the publishing know-how, a world-wide distribution 
network and can do the most for you in selling the product of 
your genius. 

Submit your programs on tape or disk, with complete 
documentation, to: Instant Software, Inc., Submissions Dept., 
Peterborough, NH 03458. If we can't use your program, you 
should hear from us in a few days. The good news takes a bit 
longer, but comes in the form of royalty checks. 

Instant Software 

Peterborough, N.H. 03458 
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COLOR GRAPHICS 

Takes your PET , CBM or TRS-80 into the future 

Our VDP color board features 256 x 192 pixel resolution. 1 5 exciting colors 

on 5 planes producing 3-dimensional graphics and true animation, 

standard composite video output to either T.V. set or monitor (through optional R.F. Modulator) 



Plus 3 channel digitally synthesized 
sound and 16k onboard RAM, driver 
software is available to maximize user 



self. No technical expertise required. 
Dimension 3 from Dimensional Design 
Inc. is available through Computer City 



flexibility. Install Dimension 3 in your Canada (dealer enquiries welcomed) 
present computer within minutes your- 



PET, CBM are registered TM s of Commo- 
dore International. TRS-80 is a registered 
TM of Tandy Corporation. Dimension 3 
is a registered TM of DDI Dimensional 
Design Inc. Artist s representation. 



Introductory price offer (PET-CBM) $595.00 U.S. TRS-80 $649.00 U.S. 
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Your vehicle for 

The Challenger 




The general purpose microcomputer 
was first introduced as a computer 
for hobbyists and experimenters. 
However, as the industry has grown, 
microcomputers have become 
specialized for personal use or for 
small business use. There is virtually 
no computer for the serious experi- 
menter with one important exception, 
the Ohio Scientific Challenger 8R 

The C8P is unique in that it incor- 
porates the features of state-of-the- 
art personal computers, with the 
memory and disk storage capacity 
of business computers, along with 
the "mainframe" bus architecture 
and open ended expansion capability 
of industrial control computers. 

Personal Computer 
Features 

The C8PDF's specs 
beat all personal 
computers hands 
down. It executes 
instructions two 
to three times 
faster, and 
displays more 
alphabetic 
characters 
on its screen 
than other 



models. It has upper and lower case 
and graphics in 16 colors. The C8P's 
standard I/O capabilities are far 
more extensive than any other com- 
puter, with joystick and keypad inter- 
faces, sound output, an 8-bit D/A 
converter, 16 parallel I/O lines, 
modem and printer interfaces, AC 
remote control and security monitor 
interfaces and a universal acces- 
sory port that accepts a prom blaster, 
12-bit analog I/O module, solderless 
prototyping board and more. 

Ohio Scientific offers a large library 
of personal applications programs, 
including exciting action games 
such as Invaders and Star Trek, 
sports simulations, games of logic 



> 




and educational games, personal 
applications such as biorhythms, 
calorie counter, home programs 
such as checking and savings 
account balancers and a home 
budgeter just to name a few. A new 
Plot BASIC makes elaborate anima- 
tions easy, and music composition 
program allows you to play complex 
multi-part music through the com- 
puters DAC. 

At the systems level the machine 
comes standard with OS-65D, an ad- 
vanced disk operating system with 
Microsoft BASIC and an interactive 
Assembler Editor. Optional software 
includes UCSD PASCAL and 
FORTRAN and an Information 
Management System (OS-MDMS). 
Dozens of independent software 
suppliers now also offer personal 
programs for the C8P. 




mm 








puter explorations 



Business Computer Features 

The C8P DF utilizes dual 8" floppy 
disk drives which store up to eight 
times as much information as per- 
sonal computer mini-floppies, and 
an available double-sided option 
expands capacity to 1.2 megabytes 
of on-line storage. The C8P DF is 
compatible with Ohio Scientific's 
business computer software, in- 
cluding OS-65U an advanced oper- 
ating system, and an Information 
Management System (OS-DMS) with 
supplementary inventory, account- 
ing, A/R-A/P, payroll, purchasing, 
estimation, educational grading and 
financial modeling packages. The 
system also supports word process- 
ing (WP-3) and a fully integrated 
small business accounting system 
(OS-AMCAP V1 .6). The C8P DF's 
standard modem and printer ports 
accept high-speed matrix printers 
and word-processing printers directly. 

Home Control and 
Industrial Control 

The C8P DF has the most advanced 
home monitoring and control capa- 
bilities ever offered in a computer 
system. It incorporates a real time 
clock and a unique FOREGROUND/ 
BACKGROUND operating system 
which allows the computer to 
function with normal BASIC pro- 
grams, at the same time it is 
monitoring external devices. 
The C8P DF comes standard 
with an AC remote control 
- interface, which 



allows it to control a wide range of 
AC appliances and lights remotely, 
without wiring, and an interface for 
home security systems which moni- 
tors fire, intrusion, car theft, water 
levels and freezer temperature, all 
without messy wiring. In addition, 
the C8P DF can accept Ohio Scien- 
tific's Votrax voice I/O board and/or 
Ohio Scientific's new universal 
telephone interface (UTI). The tele- 
phone interface connects the com- 
puter to any telephone line. The 
computer system is able to answer 
calls, initiate calls and communicate 
via touch-tone signals, voice outpu t 
or 300 baud modem signals. It can 
accept and decode touch-tone 
signals, 300 baud modem signals 
and record incoming voice 
messages. These features collec- 
tively give the C8P DF capabilities to 
monitor and control home functions 
with almost human-like capabilities. 

For process control applications, a 
battery back up calendar clock with 
automatic computer restart capabili- 
ties is available. Ohio Scientific's 
unique accessory ports allow the 
connection of a nearly unlimited 
number of 48 line parallel I/O cards 
and 12-bit high speed instrumenta- 
tion quality analog I/O modules to 
the computer by inexpensive 16-pin 
ribbon cables. 

Exploring New Frontiers 

Ohio Scientific's vocalizer software 
processes normal BASIC print state- 
ments with conventional spellings 
and speaks them clearly in real-time 




on computers equipped with the UTI 
(CA-15B or CA-14A). This voice out- 
put capability, combined with the 
C8P's remote control, remote sens- 
ing, telephone interface capabilities 
and reasonable cost open up new 
frontiers for computer applications. 

Documentation 

The C8P DF is not a beginner's com- 
puter and doesn't come with begin- 
ner's documentation. However, Ohio 
Scientific does offer detailed 
documentation on the computer 
which is meaningful for experts, 
including a Howard Sams produced 
hardware service manual that in- 
cludes detailed block diagrams, 
schematics, parts placement dia- 
grams and parts lists. Ohio Scientific 
is now also offering fully 
documented Source Code in 
machine readable form for OS-65D, 
the Challenger 8P's operating 
system allowing experimenters and 
industrial users to customize the 
system to their specific applications. 

What's Next? 

Ohio Scientific is working on a 
speech recognizer to complement 
the UTI system, with a several hun- 
dred word vocabulary. The company 
is also developing an 8 megabyte 
low-cost, add-on hard disk for use in 
conjunction with natural language 
parsing to further advance the state- 
of-the-art in small computers. The 
modular bus architecture of the C8P 
assures system owners of being 
able to make use of these new 
developments as they become 
available just as the owner of a 1976 
vintage Challenger can directly plug 
in voice output, the UTI and other 
current state-of-the-art OSI 
products. 

The C8P DF with dual 8" floppies, 
BASIC and two operating systems 
costs about $3000, only slightly 
more than you would pay for a dual 
mini-floppy equipped personal com- 
puter with only a fraction of the 
capabilities of the C8P 

For more information and the 
name of the dealer nearest you, 
call 1-800-321-6850 toll free. 
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You may be shocked or entertained by this random, fun-sentence generator for the Apple II Plus. 

Definitely not for the prudish. 



Micros Say 
The Darn'dest Things 



By Michael Grady 



In recent years, the study of gram- 
mar has been revolutionized by the 
application of such principles as 
trees, nodes and branching. These 
are terms familiar to the computer 
programmer. In fact, the impetus for 
one kind of linguistic analysis—de- 
veloped chiefly by MIT's Noam 
Chomsky and implemented by many 
others— was computer analysis and 
computer text-generation of English 
sentences. 

In many ways, the original concept 
of Chomsky's generative-transforma- 



tional grammar has not proven out. 
But the recreational programmer can 
still have some fun with it, if he 
acknowledges the theory's limita- 
tions when applied to a microcom- 
puter. 

This random fun-sentence program 
is essentially a variety of random 
"branching tree" programming. A 
very limited vocabulary of English 
words is subclassified into elemen- 
tary linguistic categories. The com- 
puter generates a basic sentence (S$) 
by including mandatory, higher-lev- 




VC$(0) VC$(n) 



AV$(0) AV$(n) null 



M$(l) J$( 
/ \ 

/ \ 

NM$(0) NM$(n) 


1) 0$(l) 

/ \ 

N$(0) N$(n) 


AJ$(0) AJ$ 


(n) null 



/ 

P$(0) 



\ 

P$(n) 



VI$ 

1 



/ \ 

V1$<0) VI$(n) 




VT$(0) VT$(n) 



VG$(0) 



V6$(n) 



NP$(2) 



NP$(3) 



Fig. 1. Random sentence tree. Solid lines indicate mandatory inclusion under a node. Broken lines indi- 
cate randomized choices on a given level. The structure for NP$(2) and NP$(3J is identical to that given for 
NP$(1), but, of course, with the appropriate numerical subscripts. 
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el, categories in S$, and randomly 
choosing to include or not various 
other, optional, categories. 

In actual practice, a high-level cate- 
gory may be required, as for AV$ in 
line 1060, but subsequent randomiza- 
tion may reduce the high-level cate- 
gory to the null string, as in lines 
1070-1100. The actual vocabulary 
items that are "plugged into" S$ are 
randomly chosen as well, subject to 
certain constraints discussed later on. 

The program is written in Apple- 
soft BASIC and should run without 
much modification on computers 
with similar dialects. If you want to 
include a larger vocabulary, you'll 
have to dimension each linguistic cat- 
egory array. For arrays of up to 11 
elements, however, Applesoft doesn't 
require dimensioning, and to ease the 
programming burden, I kept the 
items for each fundamental category 
to ten or fewer. The program occu- 
pies about 4K of memory. 

The program doesn't cover all lin- 
guistic rules in English, so some of 
the "sentences" it generates are only 
marginally grammatical. Others are 
"grammatical," in some sense of the 
term, but include odd word combina- 
tions. But that's where the fun lies. 

Six sentences appear at a time, and 
the program loops endlessly as long 



Michael Grady is the head of the information con- 
sulting firm Michael Grady Associates, 332 South 
Juniper St., Suite 204 A, Escondido, CA 92025. Be- 
fore launching a career as a professional writer, he 
was a university professor of linguistics. 



as you press 'R" each time you're 
given a prompt. Rarely will you see 
the same sentence twice. You can ex- 
tend the vocabulary and categories as 
you wish, to get even longer and more 
"creative" sentences, with even less 
likelihood of duplication. And de- 
pending on which words you later 
decide to drop into the program on 
your own, you can have either a high- 
ly moral sentence generator, or one 
that would make a stevedore blush. 
I'm deliberately not including any 
sample runs with the listing, so as not 
to take away the element of shock, 
surprise and (I hope!) hilarity as the 
sentences appear on your screen. 

A Few Structural Details 

The grammatical categories set up 
in the program are as follows: 

• VC$(n)— The $ symbol in Applesoft 
(and other dialects and languages) in- 
dicates an alphanumeric string. The 
number in parentheses indicates a 
specific element in an array. Modify 
according to your computer's dialect, 
if you don't run Applesoft. 

VC is a mnemonic for "vocative," 
or what some linguists term a "call." 
It's an attention-getting phrase (or 
sometimes even a full sentence) that 
a speaker utters before entering into 
the heart of his topic. The program 
requires a VC$, but in a subsequent 
operation may assign "nullness" to 
VC$, on a random basis. 

• NM$— A mnemonic for the term 
"noun marker,' representing a class 
of English function-words which 
don't carry a lot of dictionary mean- 
ing but serve as linguistic markers 
that a noun is coming up. They're 
also called determiners, articles and 
possessive pronouns. They all tend to 
function alike grammatically. An in- 
termediate category of noun marker 
is termed M$(n) in the program. 
•N$— Noun, of course. An interme- 
diate string in the program is termed 
0$(n) (from nOun. Ns were getting a 
lot of use , and I had to use an interior 
letter in this word as a mnemonic). 

• NP$— Noun phrase, a high-level 
category. This consists of a manda- 
tory noun marker string, an optional 
adjective string and a mandatory 
noun (0$[n]) string. 

• VP$— Verb phrase, another high- 
level category. A VPS consists of a 
verb of some sort— intransitive, tran- 
sitive or give— plus whatever might 
follow the transitive or give verb (at 
least one NP$). 

•VI$— Verb intransitive. Those En- 
glish verbs that don't require a fol- 



Listing 1. A random, fun-sentence generator program in Applesoft BASIC. 



10 HOME 








20 REM RANDOM SENTENCE GENERATOR 




30 VC$(0) 


_ • 


'LO! " 




40 VC$(1) 


_ r 


'MY! " 




50 VC$(2) 


| 


'HARK! " 




60 VC$(3) 


_ 1 


•I CAN'T BELIEVE IT! " 




70 VC$(4) 


_ I 


■OH, MY LORD! " 




80 VC$(5) 


_ t 


'GOODNESS, GRACIOUS, ME: 


M 


90 VC$(6) 


_ 1 


'IT'S A FACT! " 




100 VC$(7) 


■ 


"ALAS, " 




110 VC$(8) 


■ 


"OH, " 




120 VC$(9) 


= 


"ASTOUNDING! " 




130 NM$(0) 


= 


"THIS " 




140 NM$(1) 


= 


"THAT " 




150 NM$(2) 


■ 


"HER " 




160 NM$(3) 


■ 


"EACH " 




170 NM$(4) 


= 


"MY " 




180 NM$(5) 


= 


"THE " 




190 NM$(6) 


= 


"OUR " 




200 NM$(7) 


— 


"HIS " 




210 NM$(8) 


= 


"YOUR " 




220 NM$(9) 


= 


"THE " 




230 N$(0) 


_ " B QY " 




240 N$(l) 


= "GIRL " 




250 N$(2) 


_ t 


'PET SNAKE " 




260 N$(3) 


_ i 


'PLUMBER " 




270 N$(4) 


_ i 


'POODLE " 




280 N$(5) 


_ • 


'DRAGON " 




290 N$(6) 


_ • 


'FROG " 




300 N$(7) 


_ • 


'BEETLE " 




310 N$(8) 


= i 


•NAUGHTY PART " 




320 REM 


FROM MONTY PYTHON'S TV SERIES 


330 N$(9) 


_ i 


'CHIPMUNK " 




340 VI$(0) 


■ 


"GROWLED " 




350 VI$(1) 


= 


"DRANK TO A STUPOR " 




360 VI$(2) 


= 


"EVAPORATED " 




370 VI$(3) 


■ 


"STAGGERED " 




380 VI$(4) 


■ 


"BOUNCED " 




390 VI$(5) 


■ 


"TWIRLS " 




400 VI$(6) 


■ 


"BUZZES " 




410 VI$(7) 


■ 


"LAUGHED " 




420 VI$(8) 


= 


"EXPLODED " 




430 VI$(9) 


■ 


"COUGHED " 




440 VB$(0) 


= 


"IS " 




450 VB$(1) 


■ 


"WAS " 




460 VB$(2) 


= 


"APPEARS " 




470 VB$(3) 


= 


"SEEMED " 




480 VB$(4) 


■ 


"SOUNDS " 




490 VB$(5) 


= 


"LOOKED " 




500 VB$(6) 


= 


"APPEARED " 




510 VB$(7) 


■ 


"REMAINED " 




520 VB$(8) 


■ 


"STAYS " 




530 VB$(9) 


= 


"SEEMS " 




540 VT$(0) 


= 


"PUZZLED " 




550 VT$(1) 


■ 


"SMELLS " 




560 VT$(2) 


= 


"GOOSED " 




570 VT$(3) 


■ 


"CURSED " 




580 VT$(4) 


= 


"DEMANDS " 




590 VT$(5) 


= 


"SHOT " 




600 VT$(6) 


= 


"WASHED " 




610 VT$(7) 


= 


"KISSED " 




620 VT$(8) 


■ 


"MOUNTED " 




630 VT$(9) 


= 


"BROILED " 




640 VG$(0) 


= 


"GIVES " 




650 VG$(1) 


s 


"GIVES " 




660 VG$(2) 


■ 


"SENT " 




670 VG$(3) 


= 


"BROUGHT " 




680 VG$(4) 


= 


"OFFERED " 




690 VG$(5) 


= 


"HANDS " 




700 VG$(6) 


= 


"NAILED " 




710 VG$(7) 


■ 


"THREW " 




720 VG$(8) 


■ 


"DONATED " 




730 VG$(9) 


= 


"SENDS " 




740 AV$(0) 


■ 


"DELIBERATELY " 




750 AV$(1) 


■ 


"DESPERATELY " 




760 AV$(2) 


= 


"BENIGNLY " 




770 AV$(3) 


s= 


"OPENLY " 




780 AV$(4) 


■ 


"WITH CONSUMMATE GRACE 


AND 


790 AV$(5) 


= 


"CHARMINGLY " 




800 AV$(6) 


— 


"SAVAGELY " 




810 AV$(7) 


— 


"WISTFULLY " 




820 AV$(8) 


■ 


"DELICATELY " 




830 AV$(9) 


= 


"SERENELY " 




840 AJ$(0) 


■ 


"BRAVE " 




850 AJ$(1) 


■ 


■GORGEOUS " 




860 AJ$(2) 


= 


"FURRY " 




870 AJ$(3) 


— 


"AUSTERE " 





SKILL 




More 
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Listing 1 continued. 



880 

890 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 
1490 
1500 

1510 
1520 
1530 
1540 

1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 

1630 
1640 
1650 
1660 
1670 

1680 
1690 
1700 
1710 



AJ$(4) 
AJ$(5) 
AJ$(6) 
AJ$(7) 
AJ$(8) 
AJ$(9) 
P$(0) 

P$(D 
P$(2) 

P$(3) 
P$(4) 
P$(5) 
P$(6) 
P$(7) 
P$(8) 
P$(9) 
DEF 
FOR 
S$ = 
X = 
IF 
X = 

vc$ 

X = 
IF 

X ■ 



"DAINTY " 
"AWE-INSPIRING 
"SURLY " 
"MAGNIFICENT " 
"IMMACULATE " 
"SCIENTIFIC " 



_ H 



win 



_ N 
_ •* 



— •• 



_ •* 



!" 



INT ( RND (2) * (10)) 



+ AV$ + VP$ + P$ 



N If 



FN R(X) = 
N = TO 5 
VC$ + NP$(1) 
FN R(X) 
X = < 4 THEN VC$ = 

FN R(X) 
= VC$(X) 
FN R(X) 
X = < 4 THEN J$(l) = 
FN R(X) 
J$(l) = AJ$(X) 
X = FN R(X) 
M$(l) = NM$(X) 
X = FN R(X) 

IF X = 8 THEN X = 2 
0$(1) = N$(X) 
NP$(1) = M$(l) + J$(l) + 0$(1) 



GOTO 1110 



it n 



GOTO 1150 



X = 

IF 
X = 
AV$ 
X = 

IF 
X = 

IF 
X = 
X = 

IF 
X = 



FN R(X) 
X = < 4 

FN R(X) 
= AV$(X) 

FN R(X) 



THEN AV$ = 



GOTO 1250 



X = 

FN 
X ■ 

FN 

FN 
X = 

FN 



< 4 
R(X) 

< 4 



THEN X = FN R(X) :VP$ = VI$(X): GOTO 1570 



n m 



GOTO 13 50 



n n 



M n 



THEN X = FN R(X) :VT$ = VT$(X):T ■ 1: GOTO 1300 
R(X) :VG$ = VG$(X) 
R(X) 

< 4 THEN J$(2) = 
R(X) 

J$(2) = AJ$(X) 

IF J$(2) = J$(l) 
X = FN R(X) 
M$(2) = NM$(X) 

IF M$(2) = M$(l) 
X = FN R(X) 
0$(2) = N$(X) 

IF 0$(2) = 0$(1) 
NP$(2) = M$(2) + 

IF T = 1 THEN 
X = FN R(X) 

< 4 THEN 
R(X) 
AJ$(X) 



THEN J$(2) = 



THEN M$(2) = 



THEN 
J$(2) 



0$(2) 
+ 0$(2) 



_ n n 



GOTO 1320 



GOTO 13 50 



GOTO 13 80 



IF X = 
X = FN 
J$(3) = 



T = 0:VP$ ■ VT$ + NP$(2): GOTO 1570 
J$(3) = "": GOTO 1480 



n N 



GOTO 145 



n n 



GOTO 148 



■ ■ 



IF J$(3) = J$(l) OR J$(3) = J$(2) THEN J$(3) = 


X = FN R(X) 
M$(3) = NM$(X) 

IF M$(3) = M$(l) 

X = FN R(X) 

IF X = 8 THEN X 
0$(3) = N$(X) 

IF 0$(3) = 0$(1) 


NP$(3) = M$(3) + 
VP$ = VG$ + NP$(2) 
X = FN R(X) 

CHR$ (8) + P$(X) 
LEN (S$) : IF L = 
B = 39 TO 1 STEP 
MID$ (S$,B,1) 
T$ ■ CHR$ (32) THEN B$ ■ RIGHT$ (S$,L - B) :A$ = LEFT$ 



OR M$(3) = M$(2) THEN M$(3) = 



= 7 



OR 0$(3) = 0$(2) THEN 0$(3) ■ 



GOTO 151 



J$(3) + 

+ "TO 



0$(3) 

" + NP$(3) 



P$ = 
L = 

FOR 
T$ = 

IF 



40 
1 



THEN A$ = S$: GOTO 17 40 



(S$,B) : GOTO 1640 

NEXT B 
L = LEN (B$) : IF L ■ < 40 

FOR C = 38 TO 1 STEP - 1 
T$ = MID$ (B$,C,1) 

IF T$ =* CHR$ (32) THEN 
(B$,C) : GOTO 1690 

NEXT C 
L = LEN (C$) : IF L = < 40 

FOR D = 38 TO 1 STEP - 1 
T$ = MID$ (C$,D,1) 



GOTO 17 40 



C$ = RIGHT$ (B$,L - C):B$ 



GOTO 17 40 



LEFT$ 




More 



lowing noun or adjective. 
•VB$-Verb "become." "Become" 
is a commonly-occurring verb of this 
subclass. A variety of the linking 
verb. In this program, instances of 
"to be" are also included in the cate- 
gory VB, though on other linguistic 
grounds "to be" belongs in its own 
category. 

•VT$— Verb transitive. A verb 
whose expressed action carries over 
to a single noun object. 

• VG$— Verb give. A subclass of verb 
which takes indirect objects as well 
as direct objects. Named after 
"give/ probably the most frequent- 
ly-occurring verb in this category. 
•AV$— Adverb. All in the program 
are manner adverbs, because they 
lead to funnier results and are sim- 
pler to handle linguistically. (Manner 
adverbs answer the question "How?" 
Remember?) 

•AJ$— Adjective. Noun modifiers. 
An intermediate string in the pro- 
gram is called J$(n). 

• PS$— Punctuation string. Periods, 
question marks, exclamation marks, 
all selected randomly and not always 
appropriately. 

Some Technical Remarks 

Line 1040 [1040 DEF FN R(X) = INT 
(RND(2) * ( 10))] takes advantage of the 
Applesoft provision for creating a us- 
er-defined function. In this case, I've 
defined function R of X as randomly 
generating an integer between and 
9. The number in parentheses after 
RND must be positive and larger 
than zero, for X to be randomly gen- 
erated each time RND is called. The 
number actually returned is a deci- 
mal, and multiplying it by 10 moves 
the decimal one place to the right, of 
course. Then the INT function chops 
off the decimal altogether. 

For an expanded vocabulary, the 
programmer can increase the power 
of 10 (10 to the second yields values 
for X ranging from through 99). The 
only reason I have "10" in parenthe- 
ses is to preserve it in pristine purity 
throughout the line renumbering pro- 
gram I've used. Without the paren- 
theses, "10" has come out as various 
interesting but useless numerals. 
Line 1070 gives the syntax for the use 
of FN R, as previously defined. 

Line 1180 excludes one noun from 
occurring in subject position, where 
it's not compatible with most verbs in 
the program. If the value returned for 
X by FN R is 8, then X is revalued as 
2. The same thing happens in line 
1520, to exclude the same noun from 
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T 3 



)KTH STAR MORI/ON 



VI 



HRZ-2-32K I) Factory ASM $2275 

HRZ-2 l2K-Q*Factory ASM 12675 

A4K Dl) <»r Q Also Available 

HDS-18K $4444 

Medical Dental SYS $2500 

HP-85A SPECIAI $2745 

HP-H3 2540 

We carry tin- complete HI' line. 

COMMODORE (PI I 

2(N)l-32K-BorN Keyboard $1040 

Eft $ 859 

8032 (Ho Column Screen) $1599 

2040 Dual Floppy Drive $iomo 

8050 Dual Floppy |1MEG| 11599 

2022 Tractor Printer $ 744 

Word PRO IV $ 240 

VISICALC $ 195 

APPLE II PLUS Call For Price! 

ATARI 800 $ 844 

II 99 4 Console & Monitor $ 990 

INTERTEC SUPERBRAIN 

<2K RAM $2545 

64K RAM $2695 

PRINTERS 
letter Quality 

NFC 5510 (N 5530 $2550 

NEC 5520 KSR $2950 

DIABLO 630 $2340 

C ITOH S1G90 

Dot Matrix 

( I \ IRONIC S 730 $ 544 

CI NTRON1CS737 l $ 744 

CI NTRONICS 799 $ l » l »«) 

EPSON MX Ho $ 544 

PAPER TIGER 4KK3 $1250 

PAPER TIGER 445G $ 820 

DISPLAY TERMINALS 

HA/FLTINF 1420 $ 444 

HAZELT1NE 1500 $ 999 

INTERTUBE III $ 775 

TELEVIDEO920C $ 844 

Complete vilcs and service since 1477 Most items in stock, prices are subject to change. 
Visa and Master Charge Welcome. 

jyj u Hi Mon thru Fri. QOO 600 

_ Sat 9 30 300 

Business 



Computer Systems Inc. 




28 Marlborough 
( 203 ) 342 -2747 



St. Portland, CT064 80 
TWX/TELEX 710-428-8345 
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'san 

CORPORATION 



Solve your disk problems, buy 100% 
surface tested Dysan diskettes. All 
orders shipped from stock, within 24 
hours. Call toll FREE (800) 235-4137 
for prices and information. Visa and 
Master Card accepted. All orders sent 
postage paid. 



PACIFIC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (InCal call 
(805)543-1037) 

^274 




Service 
Technologies 

"Simply the Best" 

ADD LOWER CASE TO ANY 
CENTRONICS PRINTER! . . . $89.00 

ADD MOTOR CONTROL TO 



YOUR 779!. 



. $95.00 



Our Conversion Kit I gives all Centronics printers the ability to 

print upper and lower case $89.00. 

Optional customer defined character sets available 

Our Conversion Kit II turns your motor on and off automatically. 

Increases the life of your printer: $95.00. 

Both kits require NO soldering, etchcuts, software change, 
interface or program modifications. Installs in minutes with just a 
screw driver 

We are the original Centronics add-on company. 
Don't be fooled by immatations! 

NOW USE YOUR CENTRONICS PARALLEL 
PRINTER ON ANY COMPUTER WITH A 

SERIAL PORT! 

AVAILABLE IN FOUR MODELS, ALL WITH 

SWITCHABLE BAUD RATES 

$ CSP - 100 

NO BUFFER $175.00, 

CSP -200 ^J |p 

256 CHARACTER BUFFER $225.00 

CSP ■ 200X 

X ON/X OFF PROTOCOL $340.00 

CSP • 2000 

2048 CHARACTER BUFFER $395.00 

And more 




C-488 IEEE PARALLEL "LISTEN ONLY" TO 
CENTRONICS INTERFACE 

• Input IEEE 488 GPIB, Hewlett Packard HPIB. or PET compatible 

• Switchable device address 

• Disable switch for address and parallel commands $125.00 

PSI PARALLEL SWITCH ALLOWING TWO 
DEVICES TO SHARE ONE LINE PRINTER 

• Two parallel input ports - one parallel output port 

• Manual or remote switching control $125.00 

SDP-1 
A USER PROGRAMABLE SERIAL 
DATA PROCESSOR WITH 
THE CAPABILITY OF 
COMBINING MULTIPLE SERIAL 
DATA OPERATIONS 

• Z-80 Microprocessor - controlled 

• Buffer allocation, synchronous or asynchronous operation 
including transparent or non transparent mode. 

• Code, word structure and buad rate conversions 
Ex. ASCII to EBCID or ASCII to BAUDOT 

• Handles baud rates of 50-19,200 b.p.s 

• Buffer size expandable from 4K - 64K RAM memory 

• Audio cassette interface 

• Independent and separately controlled input and output ports. 

OUR QUALITY, SERVICE, WARRENTY AND PRICE 

CANT BE BEAT 





To order please send check or money order to; 

Service Technologies 
32 Nightingale Rd. 
Nashua, N.H. 03062 
(603) 883-5369 

Visa and Master Card accepted (include signature 
expiration date and phone #) 

phone orders and inquirys always welcome 



^208 




^Reader Service — see page 210 
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Listing 1 continued. 




1720 


IF T$ = CHR$ (32) 
(C$ r D) : GOTO 1740 


THEN D$ ■ RIGHT$ (C$,L - D) :C$ = LEFT$ 


1730 


NEXT D 




1740 


PRINT A$ 




17 50 


IF B$ < > "" THEN 


PRINT B$ 


1760 


IF C$ < > ■■ THEN 


PRINT C$ 


1770 


IF D$ < > "■ THEN 


PRINT D$ 


1780 


PRINT :B$ = "":C$ = 


"":D$ ■ "" 


1790 


NEXT N 




1800 


VTAB 23: PRINT " << 


•E» TO END; 'R 1 TO RE-RUN. »": GET X$ 


1810 


IF X$ = "E" THEN END 


1820 


IF X$ = "R" THEN HOME : GOTO 1050 


1830 


GOTO 1800 





indirect object position. But here X is 
assigned the value 7. 

There's a method in this, by the 
way. I suspected the random num- 
bers returned by FN R were really 
not all that random, and tested my 
Apple on runs of 1000 and 10,000 
separate randomly generated num- 
bers. In both runs there was a signifi- 
cantly lower return of "2" and "7" 
than one would expect on a purely 
randomly generated basis. Lines 
1180 and 1520 partially compensate 
for the glitch. 

Line 1080 is the first use of random- 
ization in the program to force an 
either/or choice. If the random num- 
ber generated lies within the lower 
half of the range 0-9, one sequence 
occurs— in this case, the nulling of 
VC$. If the test fails, a new random 
number is called for, and a different 
sequence occurs— here the assign- 
ment of a specific array element to 
VC$. Other array items are assigned 
to higher-level categories in a similar 
manner. 

Line 1340 is also repeated in spirit 
throughout the rest of the program. It 



is a conditional loop that keeps the 
same word from being used more 
than once in a given sentence. 

Line 1580 includes CHR$(8) as the 
first element of P$. CHR$(8) is back- 
space, and places the punctuation 
mark that follows just after the last 
word of the sentence. All vocabulary 
items in lines 30 through 930 include 
a trailing space as a word separator, 
and CHR$(8) compensates for what 
would otherwise be a noticeable gap 
at the end of a sentence. 

Lines 1590-1730 format the screen 
display for Apple's 40-character line. 
The program lines assure that only 
full words will appear on each screen 
line (i.e., wrap-around is eliminated). 
If you have one of the various add-on 
boards giving an 80-character screen 
line, or if you decide to off-print hard 
copy, you might want to modify 
these programs lines. 

Lines 1750-1770 require the print- 
ing of B$, C$ and D$ if they are not 
null. "<>" is to be read as "is not 
equal to," and " " symbolizes the 
null string. B$, C$ and D$ have been 
created from S$ for the reason dis- 



cussed in the previous paragraph. 

Line 1780 inserts a blank line be- 
tween sentences, then nulls B$, C$ 
and D$. Otherwise, if the next sen- 
tence generated has fewer than 40 
characters, B$, C$ and D$ will "tag 
along" and be printed a second time. 
A$ is redefined automatically in line 
1590 on each cycle. 

Finally, although I have Dan Pay- 
mar's lowercase adapter installed in 
my Apple, 1 haven' I ye\ figured out 
an easy way of getting uppercase and 
lowercase screen output for this pro- 
gram. It is possible to include a loop 
that reads each character in A$, ex- 
cept the first, and converts it to low- 
ercase. But when I tried such a loop, 
it slowed down execution enormous- 
ly, and wasn't really worth it. 

Another possibility is to rewrite the 
program so that each time it is run it 
gets input for each category and con- 
verts the input to lowercase. Then a 
subroutine could be written to capi- 
talize only the first letter of A$. But 
that would mean reentering each 
word each time the program is called 
up. 

There are one or two other possibil- 
ities, such as using disk data files that 
are automatically read in when the 
program runs, but I haven't gotten 
around to that yet. 

A Last, Mild Caution 

While the sentences generated by 
the following program are not exactly 
X-rated, some have a certain risque 
quality. You might want to modify 
the vocabulary before showing the 
program off to any visiting elderly fe- 
male relative. ■ 



1981 FAR EAST ELECTRONICS TOUR 



The Electronics Tour for Marketing, Purchasing, Engineering, Manufacturing, & Product Development Managers and Executives to Meet 
with Foreign Distributors, Reps, Suppliers, & Buyers, and to Develop Foreign Business Contacts Through Individual and Group Meetings. 




Date: October 7-21, 1981 

and 

October 8-23, 1981 



Japan Electronics Show In Osaka 
Korea Electronics Show In Seoul 



HIGHLIGHTS 

Taiwan Electronics Show In Taipei 
Hong Kong Consumer Electronics Show 



* Arrangements for Group and Individual Business Meetings * Daily Program for Participants Interested in Importing * Daily Program for Participants Interested in Exporting 

* Business Briefings by Local Governments, Chambers of Commerce, and U.S. Embassy Commercial Officers * Free Time for Individual Appointments * First Class Hotel 
Accommodations • Daily Show Transportation 



PRICE 



From West Coast. 
From East Coast _ 



L 



Price Includes: airfare, hotels (double occupancy), land 
transportation, daily American breakfast, dinners, cocktails 
& city tours in each country,. . .and more! 




For more information and brochure, call or write to: 

Jerry Papesh, 

Commerce Tours International ^qj 

870 Market Street, Suite 742 

San Francisco, CA 94102 

(415)433-3072 or 433-3408 



y 
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The largest selection 
of software from the 
world's largest 
software publisher. 



LANGUAGES 




uct 



N0.19V2 

Write for our catalog with 
full program descriptions 
and specifications. 

DISK OPERATING SYSTEMS 

CP/M CONFIGURED FOR: 
APPLE II 

DIGITAL MICROSYSTEMS FDC3 
DURANGO F-85 
HEATH H8 AND H89 
ICOM MICRO DISK 
ICOM 3712 
ICOM 3812 

ICOM4511/PERTECD3000 
INTEL MDS 

MICROPOLIS FLOPPY DISK 
MITS/ALTAIR 
MOSTEKMDX 
NORTH STAR 
0SIC3 

PRO-TECH HELIOS 
TRS-80 MODEL I 
TRS-80 MODEL II 
TRS-80 MODEL III 
ZENITH Z89 
MP/M FOR INTEL MDS 

HARD DISK INTEGRATION MODULES 

CORVUS WITH APPLE II SOFTCARD 
CORVUS WITH S100 AND TRS-80 

MODEL II 
ICOM 451 1/PERTECD3000 
KONAN PLUS CDC PHOENIX 
XCOMP SM/S PLUS CDC PHOENIX 
XCOMP DFC10 FOR PERTEC D3000 



SYSTEMS TOOLS 



BUGANDuBUG 


TRS-80 MODEL II 


DESPOOL 


CP/M 


DISILOG 


CUSTOMIZATION 


DISTEL 


DISK 


EDIT 


UNLOCK 


EDIT-80 


WORD-MASTER 


FiiEJRAN 


XASM-18 


IBM/CPM 


XASM-48 


MAC 


XASM-65 


MACRO-80 


XASM-68 


PASM 


XMACRO-86 


PLINK 


ZDT 


RAID 


Z80 DEVELOPMENT 


RECLAIM 


PACKAGE 


SID 


ZSID 



TELECOMMUNICATIONS 



ALGOL-60 

APL/V80 

BASIC-80 

(COMPILER) 
BASIC-80 

(INTERPRETER) 
BDSC COMPILER 
CBASIC-2 
CIS COBOL 
COBOL-80 
FORTRAN-80 
KBASIC 
muLISP 



muSIMP 
NEVADA COBOL 
PASCAL/M 
PASCAL/MT 
PASCAL/MT + 
PASCAL/Z 
PL/1-80 
SMAL/80 
S-BASIC 
TINYC 
WSMITHSC 
COMPILER 
XYBASIC 



LANGUAGE AND APPLICATIONS 
TOOLS 

BASIC UTILITY 

DISK 

DATASTAR 
FABS 
FORMS 2 FOR 

CIS COBOL 
MAGSAM III 
MAGSAM IV 
MDBS DRS 



MDBS RTL 
M/SORT FOR 

COBOL-80 
PEARL 
QSORT 
STRING BIT 
STRING/80 
SUPER-SORT 
ULTRASORTII 



WORD PROCESSING SYSTEMS 
AND AIDS 



MAGIC WAND 
LETTERIGHT 
MICROSPELL 
SPELLGUARD 



TEX 

TEXTWRITER 

WORD-STAR 

WORDINDEX 



DATA MANAGEMENT PACKAGES 



CONDOR 

HDBS 

MDBS 



MDBS QRS 
WHATSIT? 



GENERAL PURPOSE 
APPLICATIONS 



CBS 

SELECTOR III-C2 
SELECTOR IV 



MAIL LIST APPLICATIONS 

MAILING ADDRESS (PTREE) 
MAIL-MERGE FOR WORD-STAR 
NAD 
POSTMASTER 

BUSINESS APPLICATIONS 

ACCOUNTS PAYABLE (PTREE) 
ACCOUNTS PAYABLE (SSG) 
ACCOUNTS RECEIVABLE (PTREE) 
ACCOUNTS RECEIVABLE (SSG) 
GENERAL LEDGER II (CPAIDS) 
GENERAL LEDGER (PTREE) 
GENERAL LEDGER (SSG) 
GLECTOR FOR SELECTOR III-C2 
INVENTORY (PTREE) 
INVENTORY (SSG) 
PAYROLL (PTREE) 
PAYROLL (SSG) 



WordStar users unite . . . with 




Designed to assist users of WordStar maintain large 
documents, WORDINDEX is a list-making, tabulating and 
indexing champion. 

Generate a table of contents, a list of figures and a list of ta- 
bles, a sorted index, with index words on two levels: master 
and sub-references. In addition, you can re-number section 
numbers and page references, whenever the document has 
been changed. All automatically. WORDINDEX has the added 
attraction of user-selectable print control for all headings. 

WORDINDEX is also useful for indexing publications not in 
machine-readable form. 

WORDINDEX $195. Program With Full Documentation 



MICROSPELL SPELLING CORRECTION PROGRAM AVAILABLE FOR $295. 



NUMERICAL PROBLEM-SOLVING 
TOOLS 



ANALYST 
FPL 

muMATH 



STATPAK 
T/MAKER 



OTHER SPECIALIZED 
APPLICATIONS 



LIFELINES 

PASCAL USER MANUAL AND REPORT 

PAYROLL WITH COST 

ACCOUNTING-CBASIC 
STRUCTURED MICROPROCESSOR 

PROGRAMMING 
USING CP/M-A SELF-TEACHING 

GUIDE 



BSTAM 



BSTMS 



DATEBOOK 

ESQ-1 

MASTER TAX 

PAS-3 DENTAL 

PAS-3 MEDICAL 

PROPERTY MANAGEMENT (PTREE) 

STANDARD TAX 

BOOKS AND PERIODICALS 

APL-AN INTERACTIVE APPROACH 
ACCOUNTS PAYABLE & ACCOUNTS 
RECEIVABLE-CBASIC 
8080/Z80 ASSEMBLY LANGUAGE 
THE CP/M HANDBOOK 
THE C PROGRAMMING LANGUAGE 
FIFTY BASIC EXERCISES 
GENERAL LEDGER-CBASIC 



ACCESSORIES 



DC 300 DATA CARTRIDGE 
HEAD CLEANING DISKETTE 
FLIPPY DISK KIT 
FLOPPY SAVER 



Program names and computer names are 
generally trademarks or service marks of the 
author or manufacturing company 

All software products have specific re- 
quirements for hardware and additional as- 
sociated software (e.g. operating system or 
language) 

All products are subject to terms and condi- 
tions of sale 



Copyright c 1981 Lifeboat Associates No 
portion of this advertisement may be repro- 
duced without prior permission 



Ordering Information 



COMPUTERS SUPPORTED WITH MEDIA FORMAT ORDERING CODES 



ADDS Multmsion RT 

AVL Eagle RB 

Altair 8800 B1 

AltOS A1 

Apple CP/M 13 Sector RG 

Apple CP/M 16 Sector RR 

BASF System 7100 RD 
Blackhawk Micropolis 

Mod II Q2 

Blackhawk Single Density Q3 

CDS Versatile 3B Q1 

CDS Versatile 4 Q2 

C0MPAL-80 Q2 

CSSN Backup T1 

Cromemco System 3 A1 

Cromemco Z2D R6 

Delta Systems A1 

Otg\-\_og t*\ctotenn \\ RD 



Digital Microsystems A1 

Durango F-85 RL 

Dynabyte DB8/2 R1 

Dynabyte DB8/4 A1 
Exidy Sorcerer - Lifeboat 

CP/M Q2 

Heath H8 ♦ H17/H27diSk P4 

Heath H89 ♦ Lifeboat CP/M P4 
Heath H89 ♦ Magnolia 

CP/M P7 

Helios II B2 

ICOM 2411 Micro Floppy R3 

ICOM 3712 A1 

ICOM 3812 A1 
ICOM 4511 5440 Cartridge 

CP/M D1 
ICOM 4511 5440 Cartridge 

CP/M D2 



IMS 5000 RA 

IMS 8000 A1 

IMSAI VDP-40 R4 

IMSAIVDP-42 R4 

IMSAI VDP-44 R5 

IMSAI VDP-80 A1 

ISC Intecolor 

8063/8360/8963 A1 

Intertec Superbrain DOS 1 R7 
Intertec Superbrain DOSO 5 RJ 
Intertec Superbrain DOS 3 x RK 
Intertec Superbrain QD RS 
Konfron PSI-80 RF 

MITS 3200-3202 B1 

MSD 5 25 in RC 

Meca Delta-1 5 25 in P6 

Micromation A1 

Micropolis Mod I Q1 



Micropolis Mod II Q2 

Morrow Discus A1 

Mostek A1 

North Star Single Density PI 

North Star Double Density P2 

North Star Quad Density P3 

Nylac Micropolis Mod II Q2 

Nylac Single Density Q3 

Ohio Scientific C3 A3 

Onyx C8001 T2 

Pertec PCC 2000 A1 
Processor Technology 

Helios II B2 

Quay 500 RO 

Quay 520 RP 

RAIR Single Density R9 

RAIR Double Density RE 

Research Machines 5 25 in RH 



Lifeboat Associates, 1651 Third Avenue, NY, N.Y. 10028 

(212) 860-0300 Telex: 640693 ^360 



Research Machines 8 in 

Rex 

SD Systems 5 25 in 

SD Systems 8 in 

Sanyo 7000 5 25 in 

Spacebyte 

TEI5 25m 

TEI 8 in 

TRS-80 Model I 

STANDARD 
TRS-80 Model I * FEC 

Freedom 
TRS-80 Model I ♦ 

Micromation 
TRS-80 Model I * Omikron 

5 25 in 



A1 TRS-80 Model I » Omikron 

Q3 8 in 

R3 TRS-80 Model I ♦ 

A1 Shuffleboard Af 

RQ TRS-80 Model II A1 

A1 TRS-80 Model III RU 

R3 Vector MZ Q2 

A1 Vector System B Q2 

Vista V-80 5 25 in Single 
R2 Dens R8 

Vista V200 5 25 in Double 
RN Dens P6 

Zenith Z89 ♦ Heath CP/M P7 
A4 Zenith A89 ♦ Lifeboat CP/M P4 

Zenith Z89 ♦ Magnolia 
RM CP/M P7 







lifeboat Associates 

THE 
SOFTWARE 




In Germany, k - 

Intersoft GmbH, Schlossgartenweg 5, 

D 8045 Ismaning Telephone 089/966-444 Telex: 5213643 isof 

In Switzerland, 

Lifeboat Associates GmbH, Aegeristr. 35, CH6340 Baar. 

Telefon: 042/31 2931, Telex: 865265 MICO CH 



Now Your Child Can Learn More 



At a Faster Pace 



& 



.^ 



GEOGRAPHY EXPLORER: U.S.A. 

This program allows your child to travel the country and 
learn vital facts about each of our 50 states. Geography Ex- 
plorer offers the most fascinating way of learning yet. Learn 
each state's name, capitol, largest city, nickname, etc. As a 
bonus, this package offers the capability of light pen use. 
Order No. 0071 RD $49.95 



tfP 



^ MATH MASTER 

MATH MASTER is an educational package designed to 
help your child understand the mathematical concepts of 
addition, subtraction, multiplication and division through 
problem solving. This package also instructs the student in 
fraction problem solving. MATH MASTER will "walk" your 
child through the developmental concepts of mathematics 
with never-ending patience. Order No. 0257R $9.95 

WORDWATCH 

Wordwatch consists of 4 different programs, each de- 
signed to enhance your child's understanding of word rela- 
tionships—this results in an improved vocabulary. In WORD- 
RACE, the student must choose the proper definition for a 
given word. HIDE 'N SPELL asks the student to find misspell- 
ings. In SPELLING BEE, the student takes a pre-recorded quiz 
in which words are played aloud! Completing the package is 
SPELLING TUTOR, where words are jumbled, reversed or 
otherwise altered, and it's up to the student to straighten 
them out! Together, these four programs will help decrease 
dictionary dependency! Order No. 0111 R $7.95 



^ OMNI-CALCULATOR 

This package is a brilliant solution to the problems involv- 
ing the complex world of different units of measure. It pro- 
vides rapid means of conversion from one unit of measure to 
another in any of 10 categories: length, volume, mass, veloci- 
ty, area density, power, energy, pressure/stress and temper- 
ature. Omni Calculator will give your child a great learning ad- 
vantage, a head start in understanding the complex relation- 
ships between different units of measure. Order No. 021 1RD 
$19.95 



*« 



^ 



THE ELEMENTS 

This program can be used to introduce students to the 
periodic table of the elements, or for review by students and 
adults who want to refresh their memory in chemistry. It in- 
cludes each of the elements' name, atomic number, weight 
and symbol, as well as its acid/base and normal physical 
state. Enrich your child's knowledge of science with the help 
of THE ELEMENTS. Order No. 0216R $9.95 

LIFE 

Even if you've only been involved with computers for a short 
while, you're sure to have heard of LIFE. This program is the 
computerized simulation of the life cycle of a colony of 
bacteria. It is based on a few simple concepts, but the results 
are captivating, animated graphics and an enlightening intro- 
duction into the world of biology and genetics. The LIFE pro- 
gram may be just the motivation your child needs to pursue 
an interest in the sciences. Order No. 0078R $9.95 



TO ORDER: 



For the 
TRS-80" 



See your local 

Instant Software dealer. 

If these packages are 

unavailable, order direct 

or 

CALL TOLL FREE 
1 -800-258-5473 

(We ship within 48 hours) 

We Guarantee It! 

.2 ^ y° Guarantee \ ^ p 

OUR PROGRAMS \RI GUARANTIED 

£j rO Bl Ql Al ITY I'KODl < IS. II M)I 

( OMPI I I l I N S\I ISI II I) VOl MAY ^ 
R| IURN I III PROGRAM WIIIIIS 60 
DAYS \ < R» DM OR Rl PI \( I Ml SI 
Wll I HI Wll l IS(,l Y GIVFN FOR 
^ ANY Rl ASOS. 



& : 



"The microcomputer will be a power- 
ful tool in education. One of its greatest 
advantages is its interactive nature— 
the student becomes an active partici- 
pant in learning, and the computer can 
give immediate feedback. The student 
does not have to wait until the lesson is 
complete or the teacher is free to check 
his work; the computer can evaluate the 
work immediately, and reward him if it 
is correct or explain why if the work is 
incorrect. The computer can then deter- 
mine, on the basis of his work, whether 
the student is ready to go on to the next 
lesson or needs to review the present 
one. 

"Educational computer programs 
will be available for students at all 
levels— from pre-school to post-col- 
lege, from remedial to gifted— and in 
any subject. These programs can give a 
child a headstart in school; they can 
reinforce and provide practice in con- 
cepts from hand-eye coordination to 
Math to English or even Health. A com- 
puter can individualize a program to a 
child's level and pace. Programs will 
challenge the gifted child, allowing him 
to advance at his own pace. Best of all, 
educational computer programs can 
make learning fun." 




Mary Shooshan, Educational Software Editor and former teacher 



•TRS-80 is a trademark of the TANDY CORPORATION. 



Instant Software 



All packages are on cassette except for 
Geography Explorer: USA, Omni-Calculator 
and Teacher's Aide which are on disk. 

PETERBOROUGH, N.H. 03458 
603-924-7296 
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At5V2, 

she's 
reading 

and 

thinking 
at a 4th 

grade 
level. 




Is she a prodigy? Not at all! When learning is fun, your child can rapidly increase reading comprehen- 
sion and reasoning power beyond current age level. 

Now you can advance your child's educational level— without coaxing or hiring an expensive tutor. Everyone knows the best 
student-teacher ratio is 1:1. In modern classrooms, this is impossible. But in your own home, it's as easy as C.A.I. (Computer- 
Aided Instruction). Without the distractions of a crowded classroom, students can progress, without pressure, at their own 
pace. 

Computers are fun, and once the fun is introduced, studying becomes a pleasure— instead of a chore. The ability to interact 
with the computer will motivate your child to learn much more than from a book that cannot respond— a book that is too easily 
closed. These Instant Software programs will guide and teach each lesson with the infinite patience only a computer can pro- 
vide. Each of the twelve packages have been written and edited by professional educators who know what it takes to make a 
child want to learn. You can introduce your child to the world of learning by computer with Instant Software's Educational Soft- 
ware Series. All 12 packages are available now. 



ARCHIMEDES' APPRENTICE 

Archimedes Apprentice is a geometry package that will 
teach your child the formulas used to find the volume of any 
solid object, including parallelopipeds (cubes and rectangu- 
lar solids), prisms, pyramids, cylinders, cones and spheres. It 
will even quiz the student on how well the lesson was learned. 
Give your child the advantage of learning these concepts at 
home, before being faced with them in a classroom. Order No. 
0092R $9.95 

TYPING TEACHER 

A complete seven-part package that guides you from 
familiarization of the keyboard through typing words and 
phrases to mastery of touch-typing. Your video monitor be- 
comes a bottomless page for typing practice, and your own 
private TYPING TEACHER, ready to teach when you're ready 
to learn. Order No. 0099R $9.95 

TEACHER'S AIDE 

Now you can have the benefit of Computer Assisted In- 
struction (CAI) in your own home. The Teacher's Aide program 
allows you to create tailor-made lessons for your child. The 
features of this program include the ability to review material 
before taking the lesson, a provision for hints to help answer 
questions and graphic displays as a reward for answering all 
questions correctly. Once you've created a lesson, you can 
save it and create an entire sequence of lessons. 

The Teacher's Aide package is perfect for parents, teach- 
ers, and students who need the unlimited patience only a 
computer can provide. Order No. 0214RD (disk-based) $39.95 



VIDEO SPEED READING TRAINER 

With this package, students can increase their reading 
speed and comprehension. How? With practice! This three 
part program will flash characters, words and phrases onto 
the monitor screen. You must then type what you saw on the 
keyboard and enter it. You can begin at a relatively slow 
speed. As your speed and comprehension increase, the com- 
puter will automatically advance your speed. Order No. 0100R 
$9.95 

IQ TEST 

Are you smart enough to buy this package? IQ TEST will ad- 
minister and score an intelligence test in 30 minutes. There 
are three equivalent tests, each consisting of 35 questions, 
designed to test your general knowledge and problem-solving 
abilities. Most of us claim a "touch of genius"— here's your 
chance to prove it! Order No. 0157R $9.95 

VOCABULARY BUILDER 

One of the most valuable tools your child can possess is a 
comprehensive vocabulary.With Instant Software's VOCABU- 
LARY BUILDER package, you can help your child develop a 
better understanding of the English language— and the fun is 
in the learning! The crossword puzzle format of these pro- 
grams will hold the attention of the most reluctant student. 
The first program in this package is "Polonius," offering 140 
crossword puzzles. The second is "VeeBeeGee," a program 
that provides the letters and allows the student to construct a 
puzzle on the game board. The VOCABULARY BUILDER pack- 
age is educational entertainment for all ages— and it's never 
at a loss for words. Order No. 0198R $9.95 



Instant Software 



Prices subject to change without notice. 

PETERBOROUGH, N.H. 03458 
603-924-7296 



^Reader Service— see page 210 
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When it comes to graphics, the Imagination Machine lets you make different shapes in any of eight colors. 



The Many Moves of APF 



By Dan Keen and Bob Kenney 



Once you learn a little BASIC, it 
isn't too hard to figure out how 
to write a program to draw lines on 
the screen like an Etch-A-Sketch. But 
with the APF Imagination Machine, 
you can also make different shapes, 
in any of eight colors. 

Furthermore, you're not limited to 
graphics. Any alphanumeric charac- 
ter can be printed and changed at any 
time during drawing, even in reverse 
video. It's also handy having the joy- 
sticks to control the cursor. 



CALL 17046 

L'lN Hi ' Itt ' 



10 

20 

35 
50 

'?& 

90 

.1 00 

110 IH Hi - - I 

l^i'U IjU I u 50 



X-512 : V-129 

POKE >:■ V 
R#«KEV*< . 

,, H $="N" rHEN 
[| i-M THEN 
IF R*-"E " I HhN 

IF Hf--- ,, U" THEN 
IH Mt " I HEN 



;k=x-+-± : 

X-X-l : 
V«V-1 



Q 

Li 



I HEN 



GO I C 

I J Ul" I. 

I u_ 
I u._- 

oo re 

UU I C 



■ 



)3d 
*35 



Program listing. 



In this program, a cursor, the shape 
and color of the block that will next 
be drawn, is displayed on the screen. 
When you hit the 1 key on the key- 
pad of the left-hand controller, the 
cursor will change to the next ASCII 
character. Hitting the 2 will step back 
to the previous character. This way, 
you can scan through all the ASCII 
codes. Due to the machine's ability to 
handle ASCII numbers that are multi- 
ples of the 256 codes, no limit is need- 
ed in the program to check to see if 
the variable Y is less than zero or 
greater than 256. For example, if Y is 
65, the letter A is displayed, as it is if 
Y equals 321 (65 + 256). 

Movement is determined by mov- 
ing the joystick east, west, north and 
south. 

Since the computer supports wrap- 
around, you don't need to include 
program lines to check the vertical or 
horizontal values to be plotted. 

The short program given here is in 
an experimental form. This is an ex- 
cellent way to learn about the graph- 



2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 2 1 22 23 24 25 26 27 28 29 30 31 



MEMORY 
ADDRESSES 



512 

544 

576 

608 

640 

672 

704 

736 

768 

800 

832 

864 

896 

928 

960 

992 



T 



543 

575 

607 

639 

671 

703 

735 

767 

799 

831 

863 

895 

927 

959 

991 

1023 



Fig. 2. Video display workshop. 



ics system in the APF. 

Fig. 1 shows the 16 graphics shapes 
available and the relationship of their 
color to the ASCII codes. ASCII codes 
128 to 143 give green shapes, 144 to 
159 draw yellow ones and so on. 

For example, a CHR$(143) displays 
a dark green box. A CHR$(143 + 16) 
is the same shape, only the color is 
yellow. A blue box is 143 + 32, and 
so on. 

The video memory locations go 
from 512 to address 1023, as shown 
in Fig. 2.1 




■ ■ 



ASCII 

cooes 



128 



132 



136 



140 




L 
129 



e h m 



33 



137 



141 



H H ™ 




130 



134 



138 



142 



ffl Bi] Lifl 



L L 
L L 



131 



135 



139 



143 



'L" INDICATES A LIGHTED SEGMENT 



ASCII GRAPHIC CODE 




> ' < 



' DARK GREEN 

YELLOW 

BLUE 

RED 

WHITE 

LIGHT GREEN 

PURPLE 
^ ORANGE 



Fig. 1. 



Address correspondence to Dan Keen and Bob 
Kenney, RD 1, Box 432, State Highway 83, Cape 
May Court House, NJ 08210. 
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WE WILL NOT BE UNDERSOLD 



DISK DRIVES 







FOR TRS-80* Model I 

CCI-100 TEAC 5 1 /4 ", 40 Track (102K) $314 

CCI-100 MPI 5 1 /4",40Track(102K) $319 

CCI-280 5V4",80Track(204K) $429 



ADDON DRIVES FOR ZENITH Z-89 
CCI-189 5 1 /4",40Track(102K) $394 

CCI-289 5 1 /4", 80 Track (204K) $499 

Z-87 Dual 5V« " system $995 

External card edge and power supply included. 90 day warranty/one 

year on power supply. 

RAW DRIVES 8"SHUGART801R $425 

5V'4"MPI,TEACorTANDOM $CALL 

MORROW DESIGNS/THINKER TOYS™ 
DISCUS 2D 1 DRIVE $ 938 

DISCUS 2 + 2 1 DRIVE $1259 

DISCUS Hard Disk M26 $3990 

DEI CARTRIDGE TAPE BACK-UP 

For your hard disk. With either S-100 control card 

or piggy back board for single board Z-80 computers. :$35§ff $2995 

DISK OPERATING SYSTEMS 

PATCH PAK #4 by Percom Data $8.95 

CP/M° for Model I, Zenith $145 for Model II, Altos $169 

NEWDOS Plus 40track $79 NEW DOS 80 $135 

DISKEl ES — Box of 10 with plastic library case 

5Va" Scotch $35 Maxell $40 BASF/ Verbatim $24 

8 Scotch $50 Maxell $55 BASF/ Verbatim $36 

CLEAR PLASTIC CASE-Holds 50 5 Va " diskettes $19 



2 DRIVE $1635 
2 DRIVE $2245 
M10 $2999 



COMPLETE SYSTEMS 

ARCHIVES 

ALTOS ACS8000 Series 

APPLE II-16K $1075 

Call for other Apple products 

II-64K $3499 

48K, all-in-one computer 

Z-19 

920C $ 748 

3101 Display Terminal 

400 $ 479 



TRS-80* 

ZENITH 

ZENITH 

TELEVIDEO 

IBM 

ATARI 

APF 

MATTEL 

Used TRS-80 



III-96K 



III-16K 



950 



800 



$CALL 

SCALL 
$3749 

$ 899 
$2395 
$ 795 
$1049 
$1195 
$ 795 



Game Only $ 95 System $ 489 

INTELLIVISION $ 229 

Model I Computers, tested and guaranteed $ CALL 



MONITORS 



APF 

BELL& 

HOWELL 

LEEDEX 

SANYO 

SANYO 

SANYO 

SANYO 

ZENITH 



9"B&WTVM-10 

9"B&WBHD911 
12"B&W $129 

9"B&WVM4509 
12" B&W DM5012 
12" Green Screen DM5112 
13" Color DMC6013 
13" Color 



$120 

$220 
13" Color $389 
$155 
$226 
$238 
$416 
$350 



PRINTERS 




NEC Spin writer 

Letter Quality High Speed Printer 

R.O. 

R.O. with tractor feed 

KSR with tractor feed 



C.ITOH Starwriter $1795 

EPSON MX-80 
PAPER TIGER 



Starwriter II 



IDS 445 
IDS 460 
IDS 560 
ANADEX 
OKIDATA 
Microline 80 
Microline 80 
Microline 82 
Microline 83 



CENTRONICS 730 $ 595 



Graphics &2K buffer 
Graphics & 2k buffer 
Graphics 
DP-8000 $849 

Friction & pin feed 

Friction, and pin & tractor feed 

Friction & pin feed feed 

120 cps, uses up to 15" paper 



DP- 9500/01 



LRC 7000 



+ 



737 $ 780 



779 



EATON 
TI-810 

TRS-80* software, compressed print & vert, form control 



$2395 
$2595 
$2895 

$1995 
$CALL 

$ 699 
$1050 
$1599 
$1345 

$ 499 
$ 599 
$ 719 
$ 995 
$ 969 
$ 269 

$1865 



16K RAM KITS 2 for $56 $30 

200 ns for TRS-80*, Apple II, (specify): Jumpers $2.50 

S-100 CALIFORNIA COMPUTER SYSTEMS 




TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2 year guarantee $129 

UNIVERSAL DATA SYSTEMS UDS-103 $179 

D-CAT HARD WIRED DIRECT MODEM $189 

AUTO-CAT Auto Answer. Direct Connect Modem $249 

For fast delivery, send certified checks, money orders or call to arrange 
to three weeks to clear. All prices are mail order only and are subject 



MAINFRAME Model 2200A 

Z80CPU Model 2810 

MOTHER BOARD Model 2501 

16K STATIC RAM, 200ns Model 201 6BC 

32K STATIC RAM, 200ns Model 2032C 

64K DYNAMIC RAM Model 2065A 
FLOPPY DISC CONTROLLER Model 2422A 

EXTENDER BOARD Model 2520 

2P + 2SI/0 Model 2718 

ACCESSORIES 

Z-80SOFTCARD 

SCOTCH HEAD CLEANING DISKETTE: Cleans drive 
Read/Write head in 30 seconds; specify 5 W or 8". 
FLOPPY SAVER: Protection for center holes of 5W 
floppy disks. Installation tools and rings for 25 diskettes. 

Re-orders of rings only 
VIDEX BOARD 80 Column, U/L case conversion card 
CRT FILM: Helps eliminate external glare, 9" 
RF MODULATOR: Adapts video to TV 
TRS-80 & OTHER MYSTERIES 

NEC SPINWRITER THIMBLE $11.95 RIBBON 

CCS CARDS: Parallel or serial printer interface cards 
RS232: For Radio Shack Interface. 

DISK-DRIVE EXTENDER CABLES: Fits all mini disk drives 
SIX (6) PRONG ISOLATOR: ISO 2 
AC FILTER/6 PRONG POWER STRIP 
DISK DRIVE CABLES: 2 drive $29.00 4 drive 

direct bank wire transfers. Personal or company checks req 
to change without notice. Call for shipping charges. 



$349 

$269 

$CALL 

$309 

$619 

$599 

$359 

$CALL 

$CALL 



$299.00 



$ 25.00 



$ 


11.95 


$ 


6.95 


$279.00 


$ 


29.00 


$ 


29.00 


$ 


18.95 


$ 


6.00 


$115.00 


$ 


89.00 


$ 


16.95 


$ 


54.00 


$ 


39.00 


$ 


35.00 


uire two 



dealer (national/international) inquiries invited Send for FREE Catalogue 



The CPU SHOP 



TO ORDER CALL TOLL FREE 1-800- 343 -6522 

TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 



5 Dexter Row. Dept. K04M 

Charlestown, Massachusetts 02129 

Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 



Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/' Digital Research 




* Reader Service — see page 210 
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This SWTP flowchart generator program takes the tedium out of documenting programs. 



Go with the Flow 



By Peter A. Stark 



Documenting programs so some- 
one else— or even the pro- 
grammer who wrote them— can un- 
derstand them is not easy. It's one 
reason why there has been a big hul- 



laballoo about structured program- 
ming and languages such as Pascal in 
recent years. 

A common way of documenting 
programs is to draw a flowchart of 



Listing 1. Flowchart program example. 

0010 PRINT "HELLO" 

0020 REM DEMONSTRATION OF AUTOMATIC FLOWCHARTING 

0030 FOR 1=1 TO 15 

0040 X=1 

0050 FOR J=1 TO I 

0060 X=X*J 

0070 IF X>1E+06 60 TO 110 

0080 NEXT J 

0090 PRINT I, X 

0100 NEXT I 

0110 STOP 

a. Sample program to be flowcharted. 



0010 PRINT 

0020 
■0030 FOR I 

0040 X= 
-0050 FOR J 

0060 X= 

0070 IF > > > > > > > > > > > > > > > 
-0080 NEXT J 

0090 PRINT 
-0100 NEXT I 



> > 



>! 



0110 ***ST0P*** <<<<<<<<<<<<<<<<« 



b. Resulting flowchart. 



Listing 2. An example of a complex flowchart. 



0010 PRINT "THIS IS A TEST PROGRAM" 
0020 GOTO 60 



0030 


PRINT 


J 




0040 


NEXT 


J 




0050 


GOTO 


80 




0060 


FOR J=1 TO 5 




0070 


GOTO 


30 




0090 


END 








a. 


Sample 


program 




them, but this is tedious, and many of 
us don't bother. It is possible, how- 
ever, to have the computer help in 
the job. That is the purpose of FLO- 
GEN, a BASIC program whose job is 
to draw a "flowchart" of other BA- 
SIC programs. 

Obviously, a flowchart generator 
isn't intelligent enough to figure out 
what another program does. The best 
it can do is present the information 
that is already there. So the resulting 
flowchart will be similar to the pro- 
gram itself. Another limitation of a 
flowcharting program is that only a 
plotter can draw decent flowcharts; 
doing it on a printer is messy. More- 
over, drawing a full flowchart on a 
printer can take ages. 

To save time— and paper— FLO- 
GEN doesn't print a full flowchart 
with squares, diamonds and all the 
other customary shapes. Instead, it 
prints a shortened version of the pro- 
gram, using only BASIC keywords 
such as PRINT, GOTO, IF or RE- 
STORE, and uses arrows to indicate 
flow through the program. 

Listing 1 is a good example of what 
FLOGEN does. The original program 
is shown in la; the processed flow- 
chart is in lb. Each BASIC statement 
is abbreviated to just the keyword. 
REMs usually don't make much 
sense if separated from the rest of the 
text, so they are deleted. They also 
clog up the flowchart; their removal 
opens up a space that separates sec- 
tions of the program. 

Every FOR-NEXT loop is shown at 

Address correspondence to Peter A. Stark, PO Box 
209, ML Kisco, NY 10549. 
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the left, and it's easy to spot loops that 
are not properly nested because the 
loop markers will cross over. FOR 
and NEXT statements also are print- 
ed with the loop variable, so they are 
easier to follow. 

Assignment statements such as 
X=l are shortened to stop at the 
equal signs. If several statements ap- 
pear on one line, each is shortened. 

Transfers of control with GOTO or 
IF-THEN statements are shown on 
the right of the flowchart with ar- 
rows. Trie symbols used are < for left, 
> for right, ! for down and t for up. 
When both < and > are needed on the 
same line, FLOGEN, uses - - -. In this 
example, it's clear that the IF in line 
70 sends the program to line 110. 

In simple programs such as this, 
the transfers of control are easy to fol- 
low. When many jumps occur in the 
same program, the picture becomes a 
little harder to follow. Listing 2a 
shows a program that deliberately 
has some bad programming prac- 
tices. It's written so that the NEXT I 
appears before the FOR 1= state- 
ment, and it has GOTOs all over the 
place. It even has a GOTO 80, with- 
out a line 80. FLOGEN has printed 
error messages pointing to the FOR- 
NEXT problem and showing that line 
80 is missing. 

It takes a while to get accustomed 
to interpreting the arrows on the right 
side of the flowchart. Follow each 
path through from its start to the end. 
Probably the hardest one to see is 70 
GOTO 30. As you follow the > > > ar- 
rows right from the 0070 GOTO, 
don't become sidetracked when you 
reach the >.' and mistakenly go down. 
Note that right behind the >! is an- 
other >, so keep going until you reach 
the t and there is no more. As you 
study this sample, you will see care- 
ful organization to the arrows— hori- 
zontal arrows are only on odd loca- 
tions, while vertical arrows are only 
on even locations. When you get to 
any arrow, take it only if there is no 
continuing arrow just past it. 

For instance, statement 70 GOTO 
30 looks like this: 

0070 GOTO >>>>>>>> >!>f 

As you go right, following the > > >, 
you come to a !, but there is another > 
just after it. So you keep going until 
you get to the t and follow it up to a 
« at line 30. You must take that turn 
because there is no other t above that. 

The FLOGEN Program 

FLOGEN appears in Listing 3. If 
you want to customize it, the variable 



Listing 2 continued. 



ERROR? - 



i 
ERROR 

ERROR 



0010 PRINT 




0020 GOTO > > > > > 


> > > > 


0030 PRINT < < < < < 


< < < < 


NEXT UITHOUT FOR' 




0040 NEXT J 




0050 GOTO > > > > > > 


> > > > 


0060 FOR J< < -'. < < < 




0070 GOTO > > > > > > 


> > > > 


0090 ***END+»t 




HISSING NEXT J 




HISSING LINE NO. 80 




b. Flowchart. 








Listing 3. FLOGEN program. 



0005 REH VERSION 1.0PD 



0010 PRINT "FLOGEN - BASIC FL0UCHART PROGRAM" 

0020 PRINT 

0030 PRINT 

0040 PRINT : PRINT 

0050 STRING=80 

0060 INPUT "ENTER FILE NAME OF SOURCE PROGRAM", Nl 

0070 INPUT "UHAT DRIVE IS IT IN", D 

0080 IF D=1 GO TO 01 10 

0090 IF D=2 THEN N$="2/"*N$ : GO TO 0110 

0100 GOTO 070 

0110 DIN S(250), SK250) : S6=0 : S5=1 

0120 K9=32 

0130 DIN K$(K9) 

0140 DIN LM10), R(20), Hi(20) 

0150 LINE=0 

0160 INPUT "PRINT ON UHAT PORT", P4 

0170 G0SUB 3330 



:REH IF INVALID DRIVE NUNBER 

:REN X-REFERENCES 

:REM 32 KEYU0RDS 

:REM KEYU0RDS 

:REM LEFT, RIGHT, H0RIZ 



:RErt GO READ KEYU0RDS 



0180 REN LOOP TO SCAN THROUGH SOURCE PR0GRAH AND C0HPILE A 
0190 REH TABLE OF LINE NUMBER CROSS REFERENCES 



0200 OPEN 111, N* 

0210 LINPUT 111, A* 

0220 IF EOF < 1 1 ) = 1 GO TO 750 

0230 L=LEN<A$) 

0240 IF L<7 THEN PRINT "LIME TOO SHORT: ";A$ 

0250 S$=LEFT$(A$,6) 

0260 REH SKIP REH STATEMENTS 

0270 IF HID$(A$,6,3)="REH" GO TO 210 
0280 REM DELETE SPACES FR0H LINE 

0290 FOR 1=7 TO L 

0300 B$=MID$(A$,I,1) 

0310 IF HO" " THEN S«=SI*B$ 

0320 NEXT I 

0330 REM N0U SCAN LINE FOR OCCURRENCES OF 
0340 REM GOTO, THEN 

0350 L=LEN(S$) 

0360 IF L < 1 GO TO 210 

0370 FOR 1=6 TO L 

0380 Bi=HID*(Si,I,4) 

0390 IF B«=":REM M GO TO 210 

0400 IF B$="G0T0 M 60 TO 470 

0410 IF B$="THEN" 60 TO 470 

0420 GOTO 440 



:REM READ STATEMENT FR0H DISK 
:REM IF END OF FILE FINISH 



STOP 



:REM LINE NUMBER, SPACE, AND FIRST CHAR 



:REM CAN'T BE A TRANSFER 



:REM SKIP REST OF REMARK 



:REM NOTHING FOUND 



0430 



REM END OF LOOP TO SEARCH ONE LINE 



0440 NEXT I 
0450 GOTO 210 

0460 REM NOU PROCESS LINE NUMBER 
0470 B=4 

0480 REM FOUND GOTO OR THEN 

0490 REM TARGET LINE NUMBER. I POINTS TO ITS BEGINNING 

0500 REN AND B IS ITS LENGTH 



0510 C=VAL(LEFT$(S$,4)) 

0520 P=I*B 

0530 T$=HID$(S$,P,1) 

0540 G0SUB 3040 

0550 IF T=0 THEN I = I+B : GO TO 440 

0560 REM FOUND FIRST DIGIT OF TARGET LINE NO. 



:REM CURRENT LINE NUMBER 

:REM DIGIT POSITION 

:REM DO A QUICK TEST 

:REM TEST FOR A DIGIT 

:REM NEXT MUST BE DIGIT 




More 
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Listing 3 continued. 



0570 D=VAL(T$) 

0580 FOR J=P*1 TO P+3 

0590 T$=HID*(SI, J f 1) 

0600 60SUB 3040 

0610 IF T=0 GO TO 650 

0620 D=D*10+VAL(T$) 

0630 NEXT J 



-.REM DIGIT 

:REM LOOK AT NEXT 3 CHARS 



:REN GOT IT ALL 
:REH NEXT DIGIT 



0640 REM GOT TARGET LIME NUMBER IN D; NOU STORE IT 



0650 S6=S6H 

0660 IF CD THEN S(S6 )=C+D/ 1O00O : S1(S6)=1 

0670 IF CD THEN S(S6 ) = D+C/1 0000 : S1(S6)=2 

0680 REM CHECK FOR A SERIES OF LINE NUMBERS 

0690 IF MID*(S$, J,1 >="," THEN P=J+1 : GO TO 530 

0700 REM DONE UITH GOTO, THEN ,GOSUB , RESTORE 

0710 GOTO 440 



0720 REM ENTIRE PROGRAM HAS BEEN SCANNED AND SO HAS S6 

0730 REM ENTRIES OF LINE NUMBERS. 

0740 REM ON EOF.COHE HERE 

0750 REM NOU DO A SORT OF SO AND SI O 

0760 M=S6 

0770 M=INT(M/2) 

0780 IF M=0 GOTO 960 

0790 K=S6-M 

0800 J=1 

0810 I=J 

0820 L1=I+H 

0830 IF KIK8U1 ) GOTO 920 

0840 A=S(I) 

0850 S(I)=S(L1) 

0860 S(L1 )=A 

0870 A = SKI) 

0880 SI (I)=S1 (LI ) 

0890 SI (L1 )=A 

0900 I=I-H 

0910 IF [>«1 GOTO 820 

0920 J=J+1 

0930 IF J>K GOTO 770 

0940 GOTO 810 

0950 REM SORTING FINISHED. NOU START OUTPUT PASS. 



:REM INCREMENT POINTER 
:REM DOUN REF 
:REM UPUREF 



0960 RESTORE t»1 1 

0970 LINPUT (Ml, St 

0980 IF EOF < 1 1 ) = 1 GO TO 2440 

0990 C*=LEFT$(St,5) 

1000 B=6 

1010 R4=0 : R5=0 

1020 GOSUB 2570 



:REM READ NEXT SOURCE LINE 

:REM LINE NUMBER 

:REM NEXT CHARACTER 

:REM ERASE DIRECTION POINTERS 

:REM SEARCH FOR NEXT KEYUORD 



1030 REM FIRST KEYUORD IS NOU FOUND. IF FOR OR NEXT 
1040 REM UPDATE LEFT MARKERS 



1050 L3=0 

i 060 GOSUB 3110 

1070 REM NOU APPEND KEYUORD TO LINE NUMBER 

1080 IF Kt="STOP" THEN K$="***STOP***" 

1090 IF Kt="END" THEN Kt="*+*END***" 

1100 IF K$ = "GOSUB" THEN Kt="GOSUB--; " 

1110 IF K$<>"REM" THEN C$=Ct+Kt+" "+V$ 



1120 REM LEFT hARKERS NOU UPDATED. NEXT LOOK FOR MORE 
1130 REM KEYUORDS AND REPEAT, IF NECESSARY 



:REM LEFTMOST POSITION 
:REM UPDATE LEFT MARKERS 



1140 
1150 
1 160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 



B = B + 1 

AS=HIDt(St,B,1 ) 

IF At = " M 60 TO 1320 

IF At<>":" GO TO 1140 

B=B+1 

AI=MIDt<St,B,1) 

IF At = " " GO TO 1180 

IF At = "" GO TO 1320 

GOSUB 2570 

GOSUB 3110 

IF K*="SrOP" THEN Kt="***STOP*» *" 
Kt="END" THEN Kt="***END* * *" 
Kt="GOSUB" THEN Kt="GOSUB-->" 
KtO"REM" THEN C$=Ct+" : "+Kt+" 



:REM FINISHED SEARCHING 



IF 
IF 
IF 
GOTO 1140 



"♦V* 



:REM FINISHED SEARCHING 
:REM SEARCH FOR NEXT KEYUORD 
:REM UPDATE LEFT MARKERS 



:REM SAVE KEYUORD 



1290 REM LEFT HARKERS AND KEYUORDS ARE TAKEN CARE OF. 

1300 REM NOU DO THE RIGHT HARKERS. 

1310 REM FIRST, RELEASE A COLUMN UHICH IS PARTIALLY RELEASED 

1320 FOR K=1 TO 10 

1330 IF R(K)=.5 THEN R(K)«0 

1340 IF R(K)=.4 THEN R(K)=0 

1350 IF R(K)=1 THEN R(K)=.5 

1360 IF R(K)=.9 THEN R(K)=.4 




More 



list in Table 1 will help keep track of 
which variables are used where. 

This version of FLOGEN is written 
for Percom Super BASIC and runs on 
an SWTP 6800 system using the Per- 
com floppy-disk system. It can easily 
be modified to run on 8080, Z-80 or 
other systems using other micropro- 
cessor BASICs. 

The important thing is to be able to 
read BASIC source programs as data 
files. Almost all disk systems can do 
this. With little work— reformatting a 
program tape to be acceptable as data 
—FLOGEN could also run on a cas- 
sette-based system, but the running 
time would probably be long. This is 
because FLOGEN reads the source 
program twice, one line at a time. It 
takes different amounts of time to 
read each line, depending on the re- 
quired processing time, and it would 
be hard to start and stop the tape just 
right. 

FLOGEN assumes that each line of 
source code contains a four-digit line 
number, padded with left-hand zeros 
if necessary. If your source files are 
stored in a slightly different way, 
some modification may be needed. 

The second requirement is to have 
long enough string lengths that an en- 
tire line of source code will fit into 
one string. In this program, the string 
length is set to 80 characters, with 
STRING = 80 in line 50. As written, 
FLOGEN also requires that numeric 
variables be floating point (not inte- 
ger) and have at least eight significant 

digits. 
Another requirement is to read an 

entire line of source code at a time, 
disregarding any commas, quotes, 
semicolons or other special delimit- 
ers. In Percom Super BASIC a special 
LINPUT statement exists just for that 
purpose; the new TSC 6800 BASIC 
has an INPUT LINE statement that 
does the same. Without this, the 
source statement 

OOIO REM AFTER THIS, MULTIPLY THE 
NUMBERS 

is read only up to the comma delimit- 
er and appears as 

0100 REM AFTER THIS 

In FLOGEN, the LINPUT is used in 
two places, lines 210 and 970, corre- 
sponding to the two passes through 
the source program. If your BASIC 
does not have such a special state- 
ment, a similar function can be built 
up out of the following sequence: 

INPUT A$,W$,X$,Y$,Z$ 
IF W$<> "" THEN A$ = A$ + ","+W$ 
IF X$<> THEN A$ = A$ + ","+X$ 
IF Y$<> THEN A$ = A$ + ","+ Y$ 
IF Z$<>"" THEN A$ = A$ + "," + Z$ 
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When you subscribe to a magazine, you want to get REAL 
SOLID INFORMATION, not just a giant catalog of ads 
every month . . . and mostly the same ads, if you've noticed. 
Kilobaud Microcomputing has the meat: feature articles 

written by the most knowledge- 
able people in the field, yet writ- 
ten for the relative newcomer to 
computing. Kilobaud Microcomputing 
has more articles than any other maga- 
zine in the field ... by a wide margin 
. . . regardless of fatness. In 1980 Kilo- 
baud Microcomputing published 409 
articles. . and that included a wealth 
of programs which you could use. 

Compare that with 133 paltry arti- 
cles in Brand B, the "Fat Albert" 
of the computer field. You can 
get far more from your computer 
k if you can really understand it, 
which is where the simple articles 
in Kilobaud Microcomputing 
come in. You don't need a science 
degree to get through it like some 
magazines I could mention. The 
practical reviews of both hardware 
and software in Kilobaud Micro- 
computing can save you a bundle 
... far more than the cost of a 
subscription . . . even for life. The 
wealth of programs give you things you 
can do with your computer . . . again at a 
fraction of the cost of buying the same 
program over the counter. Further, the 




articles on programs help you learn how to write and modify 
programs that you have to do yourself. 

When you subscribe to a magazine, you want to pay for 
the information, not a bunch of ads. The advertisers are 
already paying for them so why should you? Kilobaud 
Microcomputing has been running around 40 % advertising 
while Brand B has been running 60-70% , making fat issues, 
but with little real information for you. 

You want to learn about computers as fast as you can. The 
editors of Kilobaud Microcomputing are 
under orders (pain of death or 
worse) to keep the material as sim- 
ple as possible so new comers will 
be able to learn about computers 
as quickly as possible. Kilobaud 
Microcomputing covers all types 
of microcomputers, including (to 
some extent) the TRS-80 though 
this is covered overwhelmingly in 
80 Microcomputing, a sister pub- 
lication. 

At $2.95 a copy, Kilobaud 
Microcomputing is the best infor- 
mation buy you'll find. At $25 a 
year (you save $10.40 off the 
newsstand price) you're investing 
in the most valuable library of 
microcomputing you can buy . . . 
2,960 pages in 1980! 
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Listing 3 continued. 
1370 NEXT K 
1380 REH IS THIS LINE THE END OF A TRANSFER FROH/TO ABOVE? 



1390 L6=VAL<LEFT$<St,4>) 

1400 FOR K=1 TO 10 

1410 IF ABS(R(K)) <>L6 GO TO 1510 



:REM LINE NUHBER 



1420 REN THE END OF A TRANSFER. UAS IT FRON OR TO? 



1430 



IF R(K)>0 GO TO 1490 



1440 REN R(K) IS NEGATIVE, SO IT UAS FROH (UP) 



1450 IF R5<K THEN R5=K 
1460 R(K)=.9 
1470 GOTO 1510 



:REN UPDATE ARROU > 

:REN PARTIALLY RELEASE COLUNN 



1480 REN R(K) IS POSITIVE, SO IT UAS TO (DOUN) 



1490 IF R4<K THEN R4=K 
1500 R(K)=1 
1510 NEXT K 



:REN UPDATE ARROU < 

:REN PARTIALLY RELEASE COLUNN 



1520 REN NEXT, IS THIS LINE THE BEGINNING OF A TRANSFER 
1530 REH TO/FROM BELOU? CHECK LINE NO. TABLE 



:REM DON'T INCREHENT PAST END 



1540 IF S5=S6 GO TO 1600 

1550 T=INT(S(S5)) 

1560 IF T;=L6 GO TO 1600 

1570 IF TOO THEN PRINT "ERROR - HISSING LINE NUMBER "', T 

1580 S5=S5*1 

1590 GOTO 1540 

1600 IF INT(S(S5))OL6 GO TO 1940 :REN NO TRANSFER 



:REN DESTINATION 
:RErt ERASE IT 



1610 REN THIS LINE IS THE BEGINNING OF A TRANSFER 

1620 D9=(S(S5)-INT(S(S5)))*10000 
1630 S(S5)=0 

1640 REN CAN UE TIE INTO AM EXISTING COLUNN? 

1650 FOR K=1 TO 10 

1660 IF ABS(INT(R(K)))=D9 GO TO 1700 

1670 NEXT K 

1680 GOTO 1730 :REH. NOTHING HATCHES, CAN'T TIE IN 

1690 REH SAME DESTINATION - IS IT THE SAME DIRECTION? 

1700 IF S1(S5)=1 THEN IF R(K)>0 GO TO 1830 :REM YES ! 
1710 IF S1(S5)=2 THEN IF RIKXO GO TO 1870 :REM YES " 

1720 REM NEED HEU COLUMN. FIND AN EHPTY ONE 

1730 FOR K=10 TO 1 STEP -1 

1740 IF R(K)^0 GO TO 1780 

1750 NEXT K 

1760 GOTO 1890 :REM ALL COLS BUSY, SO IGNORE 

1770 REM FOUND AN ENPTY COLUHN. CHECK DIRECTION AND USE IT 



1780 IF S1(S5)=1 GO TO 1820 
1790 IF SKS5)=2 GO TO 1860 
1800 PRINT "ERROR ON "; S$ : STOP 

1810 REM DOUN DIRECTION 

1820 R(K)=D9 

1830 IF R5<K THEN R5=K 

1840 GOTO 1890 

1850 REM UP DIRECTION 

1860 R(K)=-D9+.5 

1870 IF R4<K THEN R4=K 



:REM DOUN 
:REM UP 



:REM ADD TEMPORARY MARKER 



1880 REM NOU CHECK IF THERE ARE HORE TRANSFERS BELOU 

1890 IF S5=S6 GO TO 1940 :REM NO MORE 

1900 IF 1NT(S(S5+1 ) )=L6 THEN S5=S5+1 : GO TO 1540 

1910 REM NO HORE TRANSFERS BELOU. LEFT AND RIGHT HARKERS ARE 

1920 REH NOU PDATED,SO PRINT ENTIRE LINE. 

1930 REM FIRST, DO LEFT (FOR-NEXT) MARKERS. 



1940 FOR K=1 TO 10 

1950 Hf(K)="-" 

1960 IF K>L3 THEN H$(K)=" " 

1970 NEXT K 

1980 REM NOU DO LEFT VERTICALS ETC 

1990 FOR K=10 TO 1 STEP -1 

2000 IF Li(K)= M " THEN PRINT UP4,H»(K ) ;H$ (K ) ; 
2010 IF L$(K)<>"" THEN PRINT HP4," ! ";H$(K) ; 
2020 NEXT K 



:REM HORIZONTAL LINE 




More 



This sequence can take care of up 
to four commas or other delimiters in 
one line of source code. For example, 
if it reads the source code line 

0010 REM AFTER THIS, MULTIPLY THE 
NUMBERS 

the 0010 REM AFTER THIS reads in- 
to A$, and MULTIPLY THE NUM- 
BERS goes into W$; X$ r Y$ and Z$ 
are empty. Since W$ is not the empty 
string "" it is added to the end of A$ 
with a comma inserted "between W$ 
and A$. 

This is an effective method of deal- 
ing with the problem, although it is 
not foolproof. In some BASICs, por- 
tions of text enclosed in quotes are 
deleted, or other control characters 
may interfere with operation. (Also, 
any line ending with a comma will 
have that comma removed, but that 
shouldn't happen too often.) In this 
case, it may be necessary to experi- 
ment with your BASIC to find the in- 
struction that tests for the quote or 
other character, and temporarily 
POKE a different character into it to 
change the test. 

Other comments on specific state- 
ments that may not be the same in 
your BASIC: 

Lines 60-100 enter an input file 
name. Percom Super BASIC needs a 
2/ symbol before a file name to identi- 
fy programs in drive two, so line 90 
precedes the file name N$ with 2/ if 
the drive number D entered is 2. 

Line 200 opens the input file, line 
210 reads one line and line 220 tests 
for end of file. When the program 
tries to read the next line after the 
last, line 220 sends the program to 
line 750. 

The MID$(A$,S,L) function returns 
a substring of length L, starting at the 
Sth character of A$. LEFTS (A$,L) re- 
turns the first L characters of A$. 

How It Works 

Lines 10-160 initialize variables. 

Line 0170 goes to a subroutine to 
read K9 keywords from DATA state- 
ments. Typical keywords are DIM, 
REM, LET and any other word that 
defines a type of BASIC statement. 

Line 200 opens the file source pro- 
gram file. 

Line 210 starts the main loop, and 
reads the next line of source program. 

Lines 230-240 quickly check the 
length of this line. Any line having 
fewer than seven characters cannot 
be a valid statement. 

Line 250 gets the first six characters 
of the line; this consists of a four-digit 
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line number, a space and the first 
character of the line. 
Line 270 skips all REM lines. 
Lines 290-320 scan through the 
rest of the source line in A$, and re- 
move all spaces. 

Lines 350-450 now scan through 
the resulting string, looking for 
:REM, and for GOTO and THEN. If 
neither is found, the program goes 
back to line 210 to read the next line. 

If a GOTO or THEN is found, lines 
470-550 look at the next few charac- 
ters to see whether a line number 
follows. (A THEN could be followed 
by another statement, instead of a 
line number.) If not, line 550 sends 
the program back to look for more. 
The I = I + B in line 550 changes the 
loop counter in the FOR-NEXT loop. 
It's not good programming practice, 
but it does save a little time. If your 
BASIC interpreter objects, just delete 
this portion of the line. 

Once a line number is found, lines 
570-630 separate the complete line 
number from the rest of the line. This 
line number becomes the destination 
of a transfer from the current line C, 
obtained in line 510, to the destina- 
tion line D, obtained in line 620. 
Lines 660-670 check whether this is a 
transfer forward or backward in the 
program, and store both line num- 
bers into one position of array S( ). 
The lower of the two is stored in the 
integer portion, while the higher line 
number is stored as a fraction. 

For instance, a GOTO from line 
5678 to line 1234 is stored in S( ) as 
1234.5678, which explains why your 
BASIC must have at least eight-digit 
floating-point numbers. If you have 
an integer BASIC or one with fewer 
than eight digits, you have to store 
the two line numbers separately in 
two arrays, perhaps called S( ) and 
T(). 

At the same time the line numbers 
are stored in S( ), the corresponding 
location in array Sl( ) holds a 1 if this 
is a transfer forward (down) in the 
program, or a 2 if it is a transfer back- 
ward (up). 

Since ON . . . GOTO statements 
can have a series of line numbers sep- 
arated by commas, line 690 checks 
for a comma after the line number 
and goes back to look for more num- 
bers if a comma is found. 

Line 710 ends the first pass. At the 
end of the pass, arrays S( ) and Sl( ) 
hold a cross-reference table of the en- 
tire program, listing every transfer 
within the program except for GO- 
SUBs and RETURNS. 

Lines 760-940 now do a Shell sort 



Listing 3 continued. 



:REM IF LEFT 



:REri NO LEFT AND ALSO NO RIGHT 



:REM IF LEFT, NO RIGHT 
:REN BOTH RIGHT AND LEFT 

:REM LEFT, NO RIGHT 



2030 REN NOU PRINT THE KEYUORDS 
2040 PRINT NP4,C$; 

2050 REM NOU DO THE RIGHT MARKERS. 

2060 REN FIRST, FIGURE OUT THE HORIZONTAL LINE 

2070 FOR K=1 TO 10 
2080 H«(K)=" " 
2090 IF K<=R4 60 TO 2150 

2100 REN NO LEFT 

2110 IF K>R5 GO TO 2190 

2120 REM RIGHT, NO LEFT 

2130 HI ( «)■">■ 

2140 GOTO 2190 

2150 IF K>R5 GO TO 2180 

2160 H*(K)="-" 

2170 GOTO 2190 

2180 H«(K)="<" 

2190 NEXT K 

2200 REN NOU SPACE OVER TO THE FIRST C0LUNN OF RIGHT HARKERS 

2210 IF POS=INT(POS/2)*2 THEN PRINT *P4, " ": 

2220 P3=P0S 

2230 FOR K=P3 TO 49 STEP 2 

2240 PRINT NP4,Ht(1);" "j 

2250 NEXT K 

2260 REN NOU PRINT RIGHT VERTICALS ETC. 

2270 FOR K=1 TO 10 

2280 PRINT *P4,H$(K); 

2290 IF R(K)>1 THEN PRINT #P4,"!"; 

2300 IF R(K)=1 THEN PRINT *P4,"<"; 

2310 IF R<K)=.9 THEN PRINT KP4,"'"; 

2320 IF R(K)=.5 THEN PRINT UP4," M ; 

2330 IF R(K)=.4 THEN PRINT #P4," "; 

2340 IF R(K)=0 THEN PRINT IP4," "; 

2350 IF R(K)>=0 GO TO 2390 :RE M IF NOT UPUARD 

2360 IF R(K)=INT(R(K)) THEN PRINT *P4,"'"; : GO TO 2390 

2370 PRINT #P4, ■<•; . REH T0P 0F upuARD TRANSFER 

2380 R(K)-R(K)-.5 

2390 NEXT K 

2400 PRINT KF'4 

2410 REH ALL DONE PRINTING, NOU DO NEXT LINE 
2420 GOTO 970 

2430 REM END OF PRINTING; FINISH UP 

2440 CLOSE Nil 

2450 REN CHECK IF THERE ARE ANY LEFTOVER HARKERS 

2460 FOR K=1 TO 10 

2470 IF Lt<K)<>"- THEN PRINT "ERROR - MISSING NEXT ";L$(K) 

2480 NEXT K 

2490 FOR K=1 TO 10 

2500 IF R<K)>1 GO TO 2530 

2510 IF R(K)<0 GO TO 2530 

2520 GOTO 2540 

2530 PRINT HP4, "ERROR - MISSING LINE NO. ";INT(R(K)) 

2540 NEXT K 

2550 END 

2560 REM SUBROUTINE TO SEARCH LINE FOR NEXT KEYU0RD 

2570 FOR K=1 TO K9 

2580 L=LEN(K$(K)) 

2590 IF HID$(Si,B,L)=K$(K) GO TO 2750 

2600 NEXT K 

2610 REM DIDN'T FIND, SEE IF IT'S AN IMPLIED LET 

2620 FOR K=B TO 90 

2630 T«=MID$(S»,K,1) 

2640 IF T$ = "" GO TO 2730 

2650 IF T$«":" GO TO 2730 

2660 IF T*="=" GO TO 2700 

2670 NEXT K 

2680 PRINT "ERROR - UNDECIPHERABLE STATEMENT" : STOP 

2690 REH FOUND AN -, ASSUME A LET 

2700 TI*HID*(S*,B,K-B+1) : K=0 
2710 GOTO 2750 

2720 REM DIDN T FIND ANYTHING; IS IT AN ERROR? 
2730 K=K9 
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Listing 3 continued. 



2740 GOTO 2750 

2750 K$=T$ 

2760 IF KOO THEN K$=K$(K) 

2770 VI= M " 

2780 REM FOR A FOR OR NEXT, GET THE VARIABLE TOO 

2790 IF K$="FOR" GO TO 2830 
2800 IF K$="NEXT" GO TO 2950 
2810 RETURN 

2820 REM AFTER A FOR, GET EVERYTHING TO = 

2830 FOR K = B*3 TO 80 

2840 IF MID$(S$,K,1)="=" GO TO 2880 

2850 NEXT K 

2860 PRINT "ERROR IN LINE ";S$ : STOP 

2870 REM FOUND AN = AT POSITION K 

2880 A$=HID$(S$,B+3,K-B-3) 

2890 REM NOU DELETE SPACES FROM IT 



:REM VARIABLE 



2900 FOR K=1 TO LEN(AI) 

2910 IF MID$<A$,K,1K> M " THEN V$ = V$+MID$( At ,K, 1 ) 

2920 NEXT K 

2930 RETURN 

2940 REM AFTER NEXT, GET EVERYTHING TO STATEMENT DELIMITER 

2950 FOR K = B*4 TO 80 

2960 IF HID*(S$,K,1)="" GO TO 3010 

2970 IF MID$(SI,K,1)=":" GO TO 3010 

2980 NEXT K 

2990 PRINT "ERROR IN LINE M ; S$ : STOP 



3000 REM FOUND DELIMITER AT POSITION K 

3010 A$=MID$(S*,B+4,K-B-4) 
3020 GOTO 290O 



:REM VARIABLE 



3030 REM SUBROUTINE TO TEST CHARACTER T* FOR A DIGIT 
3040 REM T=1 FOR DIGIT, T=0 FOR NON-DIGIT 

3050 T=0 

3060 IF T$<"0" THEN RETURN 

3070 IF T$>"9" THEN RETURN 

3080 T=1 

3090 RETURN 

3100 REM SUBROUTINE TO UPDATE LEFT MARKERS 

3110 IF K$="NEXT" GO TO 3240 
3120 IF K$O"F0R" THEN RETURN 

3130 REM IT'S A FOR. FIND THE LEFTMOST EMPTY COLUMN FOR IT 
3140 REM AND PLACE A MARKER FOR IT 

3150 FOR K=10 TO 1 STEP -1 

3160 IF L$(K)="" GO TO 3200 

3170 NEXT K 

3180 PRINT "ERROR - TOO MANY NESTED LOOPS IN "; S» : STOP 

3190 REM FOUND AN EMPTY COLUMN. ASSIGN IT TO A VARIABLE 

3200 LI(K)=V» 

3210 IF L3<K THEN L3=K 

3220 RETURN 

3230 REM IT'S A NEXT. DELETE LEFT MARKER 



3240 FOR K=1 TO 10 

3250 IF L$(K)=V$ GO TO 3290 

3260 NEXT K 

3270 PRINT "ERROR? - NEXT UITHOUT FOR?" 

3280 RETURN 

3290 IF L3<K THEN L3=K 

3300 Lt(K>*"" 

3310 RETURN 



:REM ERASE MARKER 



3320 REM SUBROUTINE TO READ K9 KEYUORDS 

3330 FOR K=1 TO K9 

3340 READ KI(K) 

3350 NEXT K 

3360 RETURN 

3370 DATA DIM, DEF ,FOR,NEXT, IF, RETURN, READ, INPUT 

3380 DATA LINPUT, PRINT, OPEN, CLOSE, RESTORE, GOTO 

3390 DATA GOSUB,0N,REM,G0 TO, END, DATA, STOP 

3400 DATA CHAIN, DIGITS=, LET, LINE=, POKE, PORT= 

3410 DATA SCRATCH, STRING*, TRACE, FILESZ= 

3420 DATA •** 



of S( ) and sort Sl( ) into the same 
order as S( ). This table is now used 
by pass two to plot transfers on the 
right of the flowchart. 

To see what this transfer table 
does, look at the following program 

10X=1 

20 GO TO 30 

30 GO TO 10 

After pass one, but before the table is 
sorted, S( ) and Sl( ) have the follow- 
ing two entries each: 

S(l) =20.0030 Sl(l) = l (down) 
S(2) = 10.0030 SI (2) = 2 (up) 

After S( ) is sorted, the two arrays 
now have: 

S(l) = 10.0030 Sl(l)=2(up) 
S{2) = 20.0030 Sl(2) = l (down) 

These tables later tell FLOGEN that 
there should be a connection from 
line 10 to line 30 with arrows up, and 
a connection from line 20 to line 30 
with arrows down. 

Pass two starts in line 960 when the 
file is restored to the beginning. Lines 
970-980 then read each line, starting 
from the beginning, and check for 
end of file. 

Line 990 gets the first five charac- 
ters of the line, which is the line num- 
ber and a space. B in line 1000 then 
points to the next character in the 

line. 

Line 1010 now initializes two vari- 
ables called R4 and R5. These are 
used when < or > is printed on the 
right-hand side of transfers to indi- 
cate how far the transfers should go. 
Figure 1 shows how a line of the flow- 
chart can be considered as divided in- 
to FOR-NEXT columns L10 through 
LI on the left, and transfer columns 
Rl through RIO on the right. This line 
shows that we need left arrows out of 
column R7; variable R4 holds the col- 
umn number to which we need to ex- 
tend left arrows <; variable R5 holds 
the column to which we need right 
arrows >. In this case, R4 equals 7 
and R5 equals O since no right arrows 
are needed. 

Line 1020 goes to a subroutine that 
searches the source line for keywords 
(it compares the keywords read out of 
the DATA statements against the 
line). 

Lines 1050 and 1060 now go to 
work on FOR-NEXT statements via a 
subroutine starting at line 3100. 
Whenever a FOR statement is found, 
the subroutine finds the leftmost 
empty FOR-NEXT column, starting 
from L10, and places a marker in it. 
These markers are held in array L$( ) 
and consist of the loop variable. 

In the example of Fig. 1, lines 3150 
through 3180 search through L$( ) for 
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^JJj I yCV\ COMPUTER INTERFACES 

^%^ OFFICE \g^%\ & PERIPHERALS 

^■^ SYSTEMS 

• POS100 NRZ1 TAPE DRIVE CONTROLLER/FORMATTER Now your 
micro can read and write IBM/ANSI compatible NR/1 format 9-track magnetic 

tapes. The POS-1 00 consists of S-l 00 bus card, 6' ribbon cable, tape drive controller 
card, cable to Pertec-Standard NRZ1 Tape drive, plus documentation and Z-80 or 
8080 software (specif iy). Power is derived from tape drive and S-100 bus. Ship Wt.: 
10 lbs. Suggested Retail Price $995.00 

• POS 103/202 "MIX or MATCH" MODEM Unique POS control design permits 
use in one housing of both Bell-compatible 103 (0-300 baud) and 202 (0-1200 

baud) modem modules originally made by VADIC Corp. for a telephone company 
subsidiary. hLATURfS: RS-232 serial Interface, auto-answer, auto-dial, LED 
display, telephone line interface via acoustic coupler, manual DAA, or auto-answer 
DAA (sold separately), f LILLY ADJUSTED; no special tools required. 3,000 mile 
range over standard dial-up telephone lines. Ship wt.: 15 lbs. 

PRICES POS 103 Modem $199.95; POS 202 Modem $299.95; 

POS 202 Modem w/Auto-Answer $349.95; POS 103/202 Modem $499.95; 
I CC-Approved Auto-Answer DAA $ 1 25.00; Acoustic Coupler $29.95. 

• POS DAISY WHEEL PRINTER INTERFACE for TRS-80 Will drive Diablo 
HyType I, Hylype II, and Qume Q and Sprint 3 printers. Includes IK user- 
available memory for custom print routines (such as graphics, bidirectional print- 
ing, etcj. Programmed to respond to print commands from BASIC ELECTRIC 
PENCIL™, and SCRIPSIi rM software. Draws its power from printer. Ship wt.: 

5 lbs. Price $250.00 

Cables, each (Specify HyType I, HyType II, or Qume) $ 25.00 

• POS ASCII INTERFACE for IBM I/O SELECTRIC This Centronics-style 
parallel printer interface will drive an IBM Model 731 or 735 I/O typewriter 

(LBCD and Correspondence codes). No software needed, features onboard EPROM 
which holds up to 8 ASCII-to-IBM code tables tor different type spheres. Closed- 
loop operation runs at maximum printer speed; stops and starts on a single character 
without loss of data. Requires +12VDC and +5VDC power source. Ship wt.: 

5 lbs. Price $249.95 

Power Supply (♦5VDC, +12VDC, +24VDC tor Solenoids on Printer) . . . .$ 49.95 

• CONVERT OFFICE SELECTRIC TO I/O TYPEWRITER Kit includes 
assembled solenoids, sw i t e hes, wire harness, magnet driver PCB plus instructions 

tor installation and mCPU interface. Price • $150.00 

• "FORMALINER" Variable Width Forms Tractor for 1 5" Selectrics . . . $95.00 

• GTE Model 560 ASCII SELECTRIC I/O Terminal With RS-232 Serial Interface 
and digital cassette deck tor use as memory Hpewriter. Ship wt.: 100 lbs. 

Price, tested and adiusted $1,195.00 

• POS ASCII IBM SELECTRIC PRINTER 15 Selectric from GTI terminal 
cleaned and adiusted with POS Centronics-style ASCII printer interface. UC/LC, 

carbon and fabric ribbons. Compatible with FRS-8Q, Apple, SOL and other CPU 
parallel printer ports. Ship wt.: 75 lbs. Price . $895.00 

PACIFIC OFFICE SYSTEMS ^153 

918 Industrial Avenue Palo Alto, CA 94303 (415)493-7455 



JPC PRODUCTS FOR 

6800 



COMPUTERS 







. . * . . . . 




High Performance Cassette Interface 

• FAST - 4800 Baud Loads 4K in 8 Seconds! 

• RELIABLE - Error Rate Less Than 1 in 10 e Bytes. 

• CONVENIENT • Plugs Directly Into The SWTPC. 

• PLUS - A Fully Buffered 8 Bit Output Port Provided. 

• LOW COST - $59.95 For Complete Kit. 

• OPTIONAL - CFM/3 File Manager. 

Manual & Listing $19.95 

^0t^0^^ (For Cassette Add) $ 6.95 

M m f ^ TERMS CASH. MC or VISA. 

^mm \Zk f^^^^ Shipping & Handling $ J 00 

CU jpc f 

Phnnp ff 



^92 



JPC PRODUCTS CO 

Phone (505) 294-4623 
12021 Paisano Ct. 
Albuquerque, N.M. 87112 



/? 



ADD DISK DRIVES 

TO YOUR 

MODEL III 

SAVE UP TO 34% COMPARED TO RADIO SHACK 
Now, add mini-disk drives to your TRS-80 Model III 
and get FREE INSTALLATION. 




Fully compatible with Radio Shacks operating system 
TRSDOS. 

• One, two, three, four drive configurations 

• 134K to over 1 Meg of storage 

• 40 track and 80 track available 

• 90 day warranty, 100% parts and labor 

• Extended warranty available 

Complete upgrade includes one mini-disk drive, power 
supply, controller, and mounting hardware. IMMEDIATE 
DELIVERY. 

Accessories 

Drive Head Cleaning Kit (Mod I & III) $14.95 

RS232 Board (Mod III) 75.00 

Upper/Lower case conversion (Mod I only) disk 24.95 

cassette 19.95 



To order call toll f ree-800 345-81 02 or (21 5) 461-5300 in PA. 





OUR 


RADIO 






PRICE 


SHACK 


SAVINGS 


Complete one drive 








assembly 


$599. 


$849. 


29% 


Additional internal drive 


265. 


399. 


34% 


External drive 


340. 


499. 


32% 


80 track drives 








(inc. patch) 


add 250. ea. 


N/A 




16K memory (required to 








use drives) 


49. 


119. 


59% 


Model III 32K w/VR Data 








two drive assembly 


1812. 


2380. 


24% 



VR Data, a manufacturer of innovative computer 
products, is known worldwide for quality, dependability 
and prompt, personal service since 1972. 



^@ 





master chaigf 



corp 



VR Data Corporation • 777 Henderson Boulevard • Folcroft, PA 19032 



^Reader Service— see page 210 
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NAHE 


USED IN LINES. 


m m 




















A 


840 860 


870 


890 




















M 


210 230 
2910 3010 


240 


250 


270 


300 


1150 


1160 


1170 


1190 


1200 1210 2880 


2900 


2910 


1 


470 520 
2880 2880 


550 
2950 


1000 
3010 


1140 
3010 


1140 


1150 


1180 


1180 


1190 


2590 2620 2700 


2700 


2830 


M 


300 310 


310 


380 


390 


400 


410 














c 


510 660 


660 


670 


670 


















c* 


990 1110 


1110 


1270 


1270 


2040 
















D 


70 80 


90 


570 


620 


620 


660 


660 


670 


670 








D9 


1620 1660 


1820 


1860 




















H$() 


140 1950 


1960 


2000 


2000 


2010 


2080 


2130 


2160 


2180 


2240 2280 






I 


290 300 
880 900 


320 
900 


370 
910 


380 


440 


520 


550 


550 


810 


820 830 840 


850 


870 


J 


580 590 


630 


690 


690 


800 


810 


920 


920 


930 








K 


790 930 


1320 


1330 


1330 


1340 


1340 


1350 


1350 


1360 


1360 1370 1400 


1410 


1430 




1450 1450 


1460 


1490 


1490 


1500 


1510 


1650 


1660 


1670 


1700 1710 1730 


1740 


1750 




1820 1830 


1830 


1860 


1870 


1870 


1940 


1950 


1960 


1960 


1970 1990 2000 


2000 


2000 




2010 2010 


2020 


2070 


2080 


2090 


2110 


2130 


2150 


2160 


2180 2190 2230 


2250 


2270 




2280 2290 


2300 


2310 


2320 


2330 


2340 


2350 


2360 


2360 


2380 2380 2390 


2460 


2470 




2470 2480 


2490 


2500 


2510 


2530 


2540 


2570 


2580 


2590 


2600 2620 2630 


2670 


2700 




2700 2730 


2760 


2760 


2830 


2840 


2850 


2880 


2900 


2910 


2910 2920 2950 


2960 


2970 




2980 3010 


3150 


3160 


3170 


3200 


3210 


3210 


3240 


3250 


3260 3290 3290 


3300 


3330 




3340 3350 
























K* 


1080 1080 
1270 2750 


1090 
2760 


1090 
2790 


1100 
2800 


1100 
3110 


1110 
3120 


1110 


1240 


1240 


1250 1250 1260 


1260 


1270 


K<() 


130 2580 


2590 


2760 


3340 


















K9 


120 130 


2570 


2730 


3330 


















L 


230 240 


290 


350 


360 


370 


2580 


2590 












L*() 


140 2000 


2010 


2470 


2470 


3160 


3200 


3250 


3300 










LI 


820 830 


850 


860 


880 


890 
















L3 


1050 1960 


3210 


3210 


3290 


3290 
















L6 


1390 1410 


1560 


1600 


1900 


















h 


760 770 


770 


780 


790 


820 


900 














H% 


60 90 


90 


200 




















P 


520 530 


580 


580 


690 


















P3 


2220 2230 
























P4 


160 2000 
2400 2530 


2010 


2040 


2210 


2240 


2280 


2290 


2300 


2310 


2320 2330 2340 


2360 


2370 


RO 


140 1330 


1330 


1340 


1340 


1350 


1350 


1360 


1360 


1410 


1430 1460 1500 


1660 


1700 




1710 1740 


1820 


1860 


2290 


2300 


2310 


2320 


2330 


2340 


2350 2360 2360 


2380 


2380 




2500 2510 


2530 






















R4 


1010 1490 


1490 


1870 


1870 


2090 
















R5 


1010 1450 


1450 


1830 


1830 


2110 


2150 














S$ 


250 310 


310 


350 


380 


510 


530 


590 


690 


970 


990 1150 1190 


1390 


1800 




2590 2630 


2700 


2840 


2860 


2880 


2960 


2970 


2990 


3010 


3180 






SO 


110 660 


670 


830 


830 


840 


850 


850 


860 


1550 


1600 1620 1620 


1630 


1900 


S1() 


110 660 


670 


870 


880 


880 


890 


1700 


1710 


1780 


1790 






S5 


110 1540 
1900 1900 


1550 


1580 


1580 


1600 


1620 


1620 


1630 


1700 


1710 1780 1790 


1890 


1900 


S6 


110 650 


650 


660 


660 


670 


670 


760 


790 


1540 


1890 






T 


550 610 


1550 


1560 


1570 


1570 


3050 


3080 












T$ 


530 570 


590 


620 


2630 


2640 


2650 


2660 


2700 


2750 


3060 3070 






V* 


1110 1270 


2770 


2910 


2910 


3200 


3250 
















Table 1 


. Index of all variables used in 


the flowcharting program 


!. 





an empty (blank) location. In this 
case, column L8 is chosen since L$(8) 
is empty— then line 3200 places an I 
into L$(8). This occupies that column. 
Then line 3210 updates a pointer L3, 
which indicates the leftmost column 
just occupied; this indicates how far 
left the dashes have to go later. If 
there is a NEXT in this line, lines 
3230 through 3310 look at the vari- 
able after the word NEXT and search 
through L$( ) for that marker. When 
the routine finds the marker, it erases 
it from L$( ) and again updates point- 
er L3. This handling of FOR-NEXT 
statements is simple. 
Returning to line 1080, the next 



FOR-NEXT 
COLUMNS 



TRANSFER 
COLUMNS 



r \ 

LLLLLLLLLL 
10 98765432 I 



RRRRRRRRRR 
I 23456789 10 



I 234 FOR I <<<<<<<<« 



t 



Fig 1. FLOGEN divides each line into these col- 
umns. 

110 Microcomputing, April 1981 



few lines do some simple editing. A 
few extra characters are added to the 
STOP, END and GOSUB keywords; 
then the entire keyword is tacked on- 
to the line number in C$. 

In case of multiple statements on 
the same line, separated by a colon 
delimiter, lines 1140-1280 go 
through the same process again to 
pick up other keywords, tack them 
on to C$ and update the left, or FOR- 
NEXT, column markers some more. 
This kind of processing correctly 
takes care of even unusual combina- 
tions such as a FOR and its NEXT in 
the same line. 

Lines 1320 and on take care of the 
transfer arrows on the right. Just as 
L$( ) keeps track of FOR-NEXT col- 
umns on the left, so R( ) keeps track 
of transfer columns on the right. 
Since there are ten R columns, R( ) is 
dimensioned as R( 10), with each loca- 
tion corresponding to a column. If 
R( ) for a particular column is nega- 
tive that column needs up arrows; if 



it is positive and greater than 1 it 
needs down arrows. The absolute 
value of that entry indicates how far 
down (to what line number) the ar- 
rows should go. An entry of indi- 
cates that the column is empty and 
can be reused. An entry of 1 or slight- 
ly less indicates that the column is 
empty but cannot be reused since it 
was used in the previous line; I call 
this "partially released." This is im- 
portant because a column reused on 
the next line after it is released will 
have two sets of arrows without a 
space between them. 

Lines 1320-1370 scan through all 
of R( ), gradually releasing a column. 

Lines 1390-1510 check all occu- 
pied columns to see whether they 
should be released in the current line. 
Since R( ) holds the bottom line num- 
ber of the transfer associated with 
each column, we need only compare 
the contents of R( ) with the current 
line number. If they match, it is time 
to release a column. R4 and R5 are 
then updated to mark how far left or 
right arrows should go on that line, 
and the column is partially released 
when either a 1 or a .9 is placed into 
the appropriate R( ) location. This 
eventually determines whether a < 
or an t is printed in that column. 

Line 1540 checks whether this line 
is the beginning of a transfer down or 
the end of a transfer up. Since array 
S( ) has addresses of all transfers, 
lines 1540-1600 look at the next ele- 
ment of S( ). If the current line num- 
ber is in that array, a transfer starts. 

Several transfers can share the 
same column— if they all have the 
same destination and go in the same 
direction. In this case, lines 1650- 
1710 find such a column; otherwise, 
lines 1720-1760 find an empty col- 
umn, and then lines 1780-1870 put a 
marker into R( ). Line 1860 puts an 
extra .5 into R( ) to indicate that this is 
the top of an upward transfer; this 
will then change the printing of an ar- 
row and immediately be subtracted, 
in lines 2360-2380, when it's time to 
print the line. Lines 1890-1900 check 
if there are more transfers below and 
repeat the procedure if there are. 
This is necessary in ON . . . GOTO 
statements, which may have several 
destinations from one line. 

Once the various column markers 
are set up, the rest of the program, 
lines 1910-2420, is straightforward, 
except for lines 2290-2360, which 
handle some exceptions at the cor- 
ners of a GOTO or THEN set of ar- 
rows. This ensures that these arrows 
don't point the wrong way when they 



change direction from vertical to hor- 
izontal or vice versa. 

Finally, lines 2440-2550 close the 
file and check for any leftover mark- 
ers indicating an unfinished FOR- 
NEXT loop or a downward transfer 
that started at some GOTO or THEN 
and never reached a destination. 

Modifications 

Assuming that your printer has 
about 72 columns, the program is set 
up for up to ten nested FOR-NEXT 
loops on the left, and for up to ten 
down or up transfers on the right. It's 
not likely that you'll have more than 
ten nested FOR-NEXT loops, but it is 
possible to run out of space on the 
right for transfers. 

If your printer can print more than 
80 columns across the page, you can 
expand the transfer columns to as 
much as 20. Find all the FOR K=l 
TO 10 and FOR K= 10 TO 1 STEP - 1 
statements that refer to transfer col- 
umns and change the 10 to 20; the 
DIM statement in line 140 is already 
set up for that. 

This version of FLOGEN runs in a 
32K system with about 22K RAM left 
over after the BASIC interpreter. In 
smaller systems, remove all REMs 
and reduce the size of arrays S( ), 
Sl( ),R( )andH$( ). Reducing the size 
of S( ) and Sl( ) allows fewer transfers 
in a program before the arrays over- 
flow. The present limit of 250 trans- 
fers is too big for most programs any- 
way. 

FLOGEN purposely does not plot 
transfer arrows for GOSUB state- 
ments to cut down on the complexity 
of the flowchart. If you want your 
GOSUBs plotted, add the following 
statement: 

0415 IF MID$(S$,I,5) = "GOSUB" THEN B = 5 
: GO TO 510 

and delete lines 1100 and 1260. 

This version oi \he program has 32 
keywords, but you can easily add or 
remove keywords; just change the 
DATA statements at the end and 
change K9 to fit. Three asterisks 
should always mark the end of the 
keyword table. 

FLOGEN is complex and takes 
time to run. If you want to keep tabs 
on what it is doing, add some addi- 
tional printouts. One useful one is 
0225 PRINT A$. 

Although this program is written 
for a particular BASIC, feel free to 
modify it for your own system. It pro- 
duces interesting and worthwhile 
documentation that may be useful if 
you have to modify a program in the 
future. ■ 



OMEGA 

SALES 

CO. ^89 



"WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC 

East Coast: 12 Meeting St., Cumberland, RI 02864 

West Coast: 3533 Old Conejo Rd, #102, 

Thousand Oaks, CA 91320 



PRODUCT SPECIAL 

of the MONTH!! 



Hitnuimnnmum\ 



HHmmmu 




m m m m m !•■ I mm 

I M V M M. X Hi 1 

I » m m m I m ■ x i 




Products are 

NOW 

IN 

STOCK 

AT 

OMEGA 

SALES 

CO. 



Atari 800 16K - $759 
32K- $859 

Atari 850 Interface Module $159 
Atari 825 Printer $695 



\ 




Intertec Superbrain | 
32K Ram $2449 
64K Ram $2649 



Apple II - 16K, 48K 
Call for Price 




Epson MX-80— $479. 



I 

Iomega offers the best delivery and price on: I 

APPLE • ATARI • TRS-80 Model II • INTERTEC • I 

DIABLO • EPSON • HEWLETT-PACKARD • SOROC • I 

COMMODORE • NEC • QUME • CENTRONICS I 






****** 



Centronics 
730-3 
737-1 
704-9 
730-1 
753 
703-9 




NEC spinwriter 
5510-5530— $2395. 




Ltd. quan. 
$ 525 
$ 625 
$1250 
$ 525 
$1750 
$1550 



/// 




Televideo 

912BorC— $679 t 
920 C— $739 





Diablo 630 $1995 
(with tractor feed) $2195 



OMEGA sells only quality merchandise to our customers. 

OMEGA will try to match any current advertised price with similar purchase 

conditions. Before you buy anywhere else — be sure to call OMEGA Sales Co. 

West Coast East Coast 

1-805-499-3678 ^^^^ ^^^^^1-401-722-1027 



CALL TOLL FREE FOR OMEGA'S PRICE! 
- East Coast: 1-800-556-7586 



Telex: 952106 




VISA 



OMEGA ships via UPS, truck, or air. COD's. 
Visa, Mastercharge accepted, with no service charge. 
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AD & DA CONVERTER 




JBE A-D & D-A Converter can be used 
with any system having parallel ports 

• Interfaces with JBE Parallel I/O Card 

• D-A conversion time — 5 jjls • A-D 
conversion time — 20jus • Uses JBE 
5V power supply • Parallel inputs & 
outputs include 8 data bits, strobe 
lines & latches • Analog inputs & out- 
puts are medium impedance to 5 volt 
range. m 



79-287 

Bare Board $39.95 



ASSM. $79.95 
Kit $59.95 



6502 MICROCOMPUTER 




This control computer has: • 1024 
bytes RAM (two 2114s) • 2048 bytes 
EPROM (2716) • Uses one 6522 VIA 
(comp. doc. incl.) • Interfaces with JBE 
Solid State Switches & A-D & D-A Con- 
verter • Uses JBE 5V power supply 
• 2716 EPROM available separately 
(2716 can be programmed with an 
Apple II & JBE EPROM Programmer & 
Parallel Interface) • 50 pin connector 
included in kit & assm. 

80-153 ASSM. $110.95 

Bare Board $49.95 Kit $ 89.95 



SOLID STATE SWITCH 




Your computer can control power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 
amps at 120VAC). Input 3 to 15VDC 
• 2-14MA TTL compatible • Isolation 
— 1500V • Non zero crossing • Comes 
in 1 or 4 channel version • Includes 
doc. for interfacing with Dimmer Con- 
trol. 

79-282-1 ASSM. $13.95 

Bare Board $6.95 Kit $10.95 

79-282-4 ASSM. $49.95 

Bare Board $24.95 Kit $39.95 



APPLE II DISPLAY BOARD 




Z80 MICROCOMPUTER 






JBE is announcing a single board 
dedicated computer designed for con- 
trol functions. It features: • A Z80 
Microprocessor software compatible 
with the Z80, 8080 & 8085 
Microprocessors • Uses a Z80 PIO chip 
for I/O which has 2 independent 8 bit 
bidirectional peripheral interface ports 
with handshake & data transfer control 
• Uses one 2716 EPROM (2K) & two 21 14 
RAM memories (1K) • Single 5V power 
supply at 300MA req. • Clock frequency 
is 2MHz, RC controlled • Board comes 
with complete doc. • 50 pin connector is 
included • 2716 EPROM available 
separately. ™ A 

80-280 ASSM. $129.95 

Bare Board $49.95 Kit $119.95 



PRINTER INTERFACE 



* HI 


|||| 


Sin 




JBE Parallel Printer Interface interfaces your 
Apple II® to Centronics® compatible 
printers. This 3" x 4" board features: on 
board ROM compatible with Integer Basic, 
Applesoft® and Pascal® • Has one 8 bit 
parallel latched output port with selectable 
positive or negative stro be and one bit input 
selectable for Ready or Ready • Cable and 
Connectors available separately. 

80-297 ASSM.$79.95 

Kit $69.95 
4 ft. Std. Dip Jumpers 16 pin $ 4.25 
Champ Connector $ 9-95 



POWER SUPPLIES 



for safety 
circuit and 



• Use wall transformers 

• Protected against short 
thermal breakdown. 

5 VOLT POWER SUPPLY 

Rated at 5V 500MA • Operates JBE A-D 
& D-A Converter, Z80 & 6502 Microcom- 
puters, 8085 & 8088 Microcomputers. 

80-160 ASSM. $20.95 

Bare Board $8.95 Kit $16.95 

± 12 VOLT POWER SUPPLY 

Rated at ± 12V 120MA • Can be used as 
a single 24V power supply • Ideally 
suited to OP-AMP experiments. 

80-161 ASSM. $22.95 

Bare Board $8.95 Kit $18.95 



80-144 

Bare Board $25.95 



ASSM. $49.95 
Kit $42.95 



• Has run-stop, single 
step switch • Has 16 
address LEDs, 8 data 
LEDs & 1 RDY LED 

• All lines are buf- 
fered. 



ICS 



6502 
6522 
Z80 
Z80 PIO 



$9.95 
$9.95 
$9.95 
$9.95 



2716 5V $14.95 





6522 APPLE II INTERFACE 

■ 
i 



• Interfaces printers, synthesizers, 
keyboards, JBE A-D & D-A Converter & 
Solid State Switches • Has handshak- 
ing logic, two 6522 VIAs & a 74LS74 for 
timing. Inputs & outputs are TTL com- 
patible. 

79-295 ASSM. $69.95 

Bare Board $39.95 Kit $59.95 



2716 EPROM PROGRAMMER 



pr 




JBE 2716 EPROM Pro- 
grammer was designed 
to program 5V 2716 
EPROMS • It can also 
read 2716s. It interfaces 
to the Apple II using 
JBE Parallel I/O Card & 
four ribbon cable con- 
nectors • An LED indicates when 
power is being applied to the EPROM 
• A textool zero insertion force socket 
is used for the EPROM • Comes with 
complete doc. for writing and reading 
in the Apple II or Apple II + • Cables 
available separately. 



80-244 

Bare Board $24.95 



ASSM. $49.95 
Kit $39.95 



BARE BOARDS 



APPLE II EXTENDER BOARD 
3 1 /2" x 2%". Price includes 50 pin 
Apple Connector. m. 

80-143 $12.95 

8085 3 CHIP SYSTEM 

State-of-the-art system using an 8085, 
8156 & either an 8355 or 8755 

• Instruction set 100% upward com- 
patible with 8080A. 

Bare Board $24.95 

8088 5 CHIP SYSTEM 

An 8086 family microcomputer system 
using an 8088 CPU, 8284, 8155, 8755A 
& an 8185. 
Bare Board $29.95 

CRT CONTROLLER 

This intelligent CRT Controller is 
based on an 8085A Microprocessor & 
an 8275 Integrated CRT Controller. It 
features: • 25 lines, 80 characters/line 

• 5x7 dot matrix • Upper case only 

• Two 2716s • Serial Interface RS232 
& TTL • Baud rates ot 110, 150, 300, 
600, 1200, 2400, 4800 & 9600 

• Keyboard scanning system • Req's. 
unencoded keyboard • Uses + 5V & 
± 12V power supplies. 

Bare Board $39.95 



50 pin connector 
STD. Dip Jumpers 
16 Pin, 2 ft. 



$5.95 
$4.25 




•Johiv Bell Eivgiiveeriivg 
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ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 
REDWOOD CITY, CA 94064 • ADD 6% SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 

(415)367-1137 



IJ 



VISA 
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Here's a handy little utility that keeps track of the free (unused) sectors on an Apple II floppy disk. 



Apple Sector Counter 

Extraordinaire 



By Craig Peterson 



The message DISK FULL can be ir- 
ritating to an Apple II owner 
when it flashes right in the middle of 
saving a long file of data or a long pro- 
gram. It would be nice to know how 
many free (unused) sectors are avail- 
able. This short machine-language 
program, called Free Sectors, will 
provide you with this utility. 

Inside Apple's disk operating sys- 
tem (DOS), there lives a friendly 
beast called VTOC (volume table of 
contents). Put simply, it contains in- 



formation which tells the DOS what 
parts of the floppy disk already have 
information stored on them and what 
parts are available for use. Actually, 
the floppy disk stores this informa- 
tion in a special place, but the DOS 
reads it into a special VTOC save 
place (buffer) just about every time it 
does anything with the disk. VTOC 
tells how many free sectors you have. 

Operation 

The operation of Free Sectors (FS) 



Listing 1. Free Sectors machine-language program for the Apple II. 



0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 



******************************** 

* 

FREE SECTORS * 

BY 

CRAIG PETERSON 

OCTOBER 1980 



A PROGRAM TO COUNT THE FREE 
(UNUSED) SECTORS AVAILABLE 
ON AN APPLE II FLOPPY DISK 



* 
* 
* 
* 
* 
* 
* 
* 



******************************** 



CNTR 
PRTt 
RVTC 
VPTR 
CRTN 
COUT 



♦DL 0044 

»DL AE46 

.DL AFF7 

♦DL B3F2 

♦DL FD8E 

♦DL FDED 



SECTOR COUNTER 
PRNT NUM IN $44 
READ VTOC SUBR 
VTOC POINTER 
PRINT CARIJ RTN 
PRINT CHARACTER 







0210 




♦ OR 


0300 


PROGRAM ORIGIN 






0220 


• 
♦ 








OvSOO 


48 


0230 


STRT 


PHA 




SAVE THE 6502 


04O1 


98 


0240 




TYA 




REGISTERS 


0302 


48 


0250 




PHA 






0303 


8A 


0260 




TXA 






0304 


48 


0270 




PHA 






0305 


20F7AF 


0280 




JSR 


RVTC 


READ VT0C->BUFR 


0308 


A900 


0290 




LDA 


00 


ZERO OUT THE 


03OA 


854 4 


0300 




STA 


♦CNTR 


SECTOR COUNTER 


030C 


8545 


0310 




STA 


*CNTR+01 




03 OF 


A?8fJ 


0320 




LDX 


8C 


SET X INDEX 


0310 


A008 


0330 


LUP1 


LDY 


08 


SET Y = 8 BITS 


03 1 2 


BDF2B3 


0340 




LDA 


VPTRfX 


GET VTOC BYTE 


0315 


OA 


0350 


CBIT 


ASL 




AND COUNT BITS 


0316 


9006 


0360 




BCC 


SKIP 




0318 


E644 


0370 




INC 


*CNTR 




033 A 


D002 


0380 




BNE 


SKIP 




031C 


F645 


0390 




INC 


*CNTR+01 




03 IF 


88 


0400 


SKIP 


DEY 






031F 


D0F4 


0410 




BNE 


CBIT 




0321 


CA 


0420 




DEX 








consists of five main steps: save the 
6502 registers, read the floppy disk's 
VTOC into the VTOC buffer in DOS, 
count the free sectors, print the free 
sectors message and restore the 6502 
registers. The program uses some of 
the machine-language routines built 
into the Apple's monitor program, 
and also some that are part of the 
DOS. FS is assembled to run at loca- 
tion $0300 (hexadecimal) to keep it 
out of the way of any other programs 
you might have in memory (see List- 
ing 1). 

Also, FS is set up to run on DOS 
version 3.2, 3.2.1, or newly released 
3.3, and for a memory size of 48K 
RAM. If you have less than 48K, then 
the addresses for PRT#, RVTC and 
VPTR must be adjusted downward 
according to your memory size. For 
example, if you have 32K RAM, 
PRT# becomes hexadecimal $6E46 (it 
was hexadecimal $AE46). Similarly, 
the addresses for RVTC and VPTR 
become $6FF7 and $73F2, respec- 
tively. 

Before you can use the program, 
you must load it into memory. If you 
don't have an assembler program to 
type the program into, the simplest 
method is to use the Apple's monitor 
program. From either BASIC, type 
CALL - 151 to get into the monitor. 
Then enter the hexadecimal code of 
the program directly into memory at 
location $0300 beginning with "48 98 
48 8A. . .," etc. 

After entering the program it's a 
good idea to check it by listing it in 
the monitor and comparing that list- 
ing with the original. If everything 
looks OK, BSAVE it to your disk us- 
ing whatever name you desire. The 
starting address is $0300 and length is 

Address correspondence to Craig Peterson, 1 743 
Centinela, #102, Santa Monica, CA 90404. 
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$62. Now you can quickly BLOAD it 
whenever you want to use it. 

Using Free Sectors is simple. After 
loading it into memory, just insert the 
disk you're interested in and type 
CALL 768. The disk will begin spin- 
ning, and a message on the video 
screen will tell you the number of 
free sectors left on that disk. For an- 
other disk, insert the disk and type 
CALL 768 again. You can even use FS 
in Applesoft or Integer BASIC pro- 
grams. 

Free Sectors is a handy little utility. 
It probably should have been includ- 
ed as part of the disk operating sys- 
tem, but it wasn't. ■ 



SYMBOL 


TABLE 


CNTR 


0044 


PRT# 


AF4A 


RVTC 


AFF7 


gpTR 


B3F? 


CR1N 


FD8E 


coin 


FDED 


STRT 


0300 


LUP1 


0310 


CBil 


031JJ 


SKIP 


031 \~ 


LUP2 


03?4 


PRN1 


033K 


LUP3 


0341 


URDS 


03M 


END 


036? 



Listing 1 continued. 












03;>:> 


DOEC 


0430 




BNE 


LUP1 




0324 


A54?. 


0440 


LUP2 


LDft 


*CNTR+01 


PREPARE THE 


0326 


F010 


0450 




BEG 


PRNT 


HUNDREDS PLACE 


0328 


38 


0460 




SEC 




IN THE X INDEX 


032? 


A544 


0470 




LDA 


*C;N*I R 


FOR PRINTING 


032B 


E964 


0480 




SBC 


64 


LATER ON 


032D 


8544 


0490 




ST A 


*CN1R 




032F 


A545 


0500 




LUA 


♦CNTR+01 




0331 


E900 


0510 




SBC 


00 




0333 


8545 


0520 




STA 


»CNTR+02 




0335 


E8 


0530 




INX 






0336 


10EC 


0540 




BPL 


I UP2 




0338 


208EFD 


0550 


PRNT 


JSR 


CRTN 


PRINT THE FREE 


033B 


A002 


0560 




l.DY 


02 


SECTOR COUNT 


033H 


8A 


0570 




TXA 






033E 


2046AE 


0580 




JSR 


PRT* 




0341 


C8 


0590 


LUP3 


INY 




PRINT THE UORDS 


0342 


By5403 


0600 




LDA 


UlRDSfY 


FREE SECTORS' 


034fi 


0980 


0610 




ORA 


80 




0347 


20EDFD 


0620 




JSR 


COUT 




034A 


C98II 


0630 




CMP 


8D 




034C 


D0F3 


0640 




BNE 


LUP3 




034E 


68 


0650 




PLA 




RESTORE 6502 


034F 


AA 


0660 




TAX 




REGISTERS 


0350 


68 


0670 




PLA 






0351 


A8 


0680 




TAY 






0352 


68 


0690 




PLA 






0353 


60 


0700 
0710 


* 
♦ 


RTS 






0354 


204652 


0720 


URU'ci 


♦ AS 


' FREE SEI 


0357 


454520 












035A 


534543 












035 D 


54 4 F 52 












0360 


53 












0361 


8D 


0730 
0740 
0750 


■ 
♦ 

ENH 


♦ HS 

♦ EN 


8D 





SAVE YOUR TIME 

Instant Software has the two best mail list programs available, 
for your TRS-80 Model I and Model II. 

Mail/List for Model I and Model II 




...AND YOUR MONEY. 



One-D 

Mailing 

List 



Requires 16K RAM, Expansion Interface 
with at least 16K RAM, one disk-drive 
and a printer. 

TRS-80 Model II version, Order 
NO.5001RD $199.00. 

Requires 64K RAM and 
printer. 



WRITE FOR 
OUR NEW 
CATALOG 





This mailing list program maintains separate alphabetical and zip code files in constant sort. When you add a 
name to your list, it will automatically be inserted into its correct position in the files; therefore it's always 
ready to print labels! 

It will record your information in these fields: NAME, ADDRESS, CITY, STATE, ZIP, PHONE 
NUMBER, PHONE EXTENSION and a five character CODE field. You have the choice of a 3 line, 
4 line, or user defined label format. It can even include (optionally) a message line on your 
label! 

The programs most outstanding feature is its sorting capabilities. Mail/List allows 
you to choose which names you want to be printed from the whole list. For exam- 
ple, all people in one zip code, or all people named Jones, who are living in a 
particular city or state. For any name in your list you can assign a code 
within the CODE field. You can then specify the code when printing 
labels, and only names with that code will be printed out. You can 
specify up to 9 different codes! 

Every business and organization will save time and 
money with Mail/list to keep track of customers or 
members. 
TRS-80 Model I version, Order No. 5000RD $99.00. 



Here is a mail- 
ing list system 
that can be run on 
only ONE disk-drive! 
You can have up to 17 
fields of selection for 
name/address retrieval. 
•Disk versatility allows you 
to add, delete, or change the 
numerous details stored in the 
system. 

•Features of the One-D Mailing 

List includes-. 

•Automatic name sort (alphabetically 

or by ZIP code). »Rapid access to any 

name on file. »Easy error correction and 

recovery. 'Prints selective name listings. 

•Revise or update listings at any time. 'Up to 



TO ORDER: See Your 
Local Instant Software 
Dealer or Call Toll- Free 
1-800-258-5473. 



2500 names on-line (with 4 drives). ^Prints a 

list of all names on file. -Prints mailing labels. 

This package requires the following minimum system: 

1. A TRS-80 Model I Level II microcomputer with 16K 

RAM. 2. An Expansion interface with to 32K of RAM. 3. A 

single disk drive (extra drives optional). 4. A printer. 5. Any 

TRSDOS compatible Disk Operating System. 

Order No. 0123RO $24.95. 



Instant Software 

PETERBOROUGH, N.H. 03458 



*^40 
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Super 

Compuprism 

Color Graphics 



Hi 



><»,-.* - - 



For the S-100 Bus. 32K of on board memory 

allows a 288 H. x 192V. dot matrix, for a total 

of 55,296 pixels Every pixel is programable in 

any one of 1 6 colors or 1 6 grey levels 

completely independent of all other pixels in the 

matrix 

Compuprism Bore Board with documentation 

$45, kit $240, ass. and tested $280. 

(16K Memory 144H. x 192V.) 

Super Compuprism Bare Board with 

documentation $50, kit $350, ass. and tested 

$395. 

(32K Memory 288H. x 192V.) 

Add $ 1 5 to A & T price for 1 6 level grey scale . 
Add $ 1 5 to A & T price for memory 
management port. 

Compuprism software packoge, includes alpa- 
numberics, point plot, line draw, and TRS-80* 
graphics simulation $20 or FREE with A & T unit. 



1-80 Users 

You Can Usel 

TRS-80 * 

Software 



We offer an assembled hardware 
interface which we guarantee 
will load data from TRS-80* 
cassettes into any Z-80 based 
system. (Except sealed units.) 
The documentation explains how 
to patch the TRS-80* software 
to your system. In fact you can 
virtually change your Z-80 
mochine into a TRS-80* without 
making a single hardware 
change. The documentation also 
includes an example of patching 
SARGON II** into a Z-80 
system . 

The price is $30 or FREE with the| 
purchase of an assembled 
compuprism or super compuprism 
unit. 

AD, DA Board 

S-100 board provides 16 chan- 
nels of analog to digital input 
and 8 channels of digital to 
analog output. With on board 
kluge area. Total cost of board 
and parts less than $120. Bare 
board with documentation $45. 



ALL COD ORDERS SHIPPED WITHIN 72 HOURS 4MHz MOD FOR S.D. SYSTEMS. 
EXPANDORAM $10 

J.E.S. GRAPHICS, P.O. Bex 2752 
Tulsa, OK 74101, 1918) 742-7104 

TRS-80* is a trademark of Tandy Corp. ^180 

SARGON II** is a trademark of Hayden Book Co. 



Super Special 

Apple II 16K 

$1075. 



INTEGRAL DATA 

SYSTEMS 

1 445 G I Paper Tiger 

with Graphics; 
2K Buffer 



460: 

460G: IDS460w/Graphics 



Word 
Processing Quality 



$795 

reg S1095 

$895 

rig 1295 

$1199 

reg 1395 



reg 1195 00 



Centronics 737 

High Quality Dot Matrix 

| Apple Silentype 

Includes interface and 
graphic capabilities 

(Apple Parallel Int. 

Apple Serial Int. 

Centronics Parallel Int. 



$895 

reg 995.00 

$535 

reg 595 00 



$160 

reg $180 

$175 

reg $195 

$185 

reg S225 



DOUBLE VISION 

DISK II 

with controller 

without controller 
MICR0M0DEM 
PASCAL 

LEEDEX MONITOR 
KG-12C 

Green Phosphor 

12" Screen w/ Glare Cover 
18 MHz bandwidth 



$295.00 

$580.00 
$470.00 
$325.00 
$425.00 
$140.00 
$275.00 



The Computer Stop 

16919 Hawthorne Blvd 
Lawndale. CA 90260 

(213)371-4010 



16K RAMS for 

APPLE II t>cn 

TRS-80 5>Oa 
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MON. - SAT. 

10-6 



MARK GORDON 

COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES, INC. 

P.O. Box 77, Charlestown. MA 02129 
»^239 (617)4917505 

COMPUTERS 

Atari 800 W I 6K 799.00 

Level-ll I 6K System 659. OO 

Model-ll 64K System 3499.00 

I6K Model III 879.00 

DISK DRIVES 

40 Track 5'/4 inch drive 314.00 

80 Track 5'/4 544.00 

4 Disk Drive Cable 39.00 

PRINTERS 

Centronics 730 599.00 

Epson MX80B Call for price 

Epson MX70 Call for price 

Centronics 737 849. OO 

Okidata Microline 83 999. OO 

Okidata Microline 82 729.00 

Integral Data 440G 999.00 

NEC 5510 w-tractor 2679.00 

Okidata Microline 80 499.00 

Diablo 630 2495.00 

MISC HARDWARE 

Expansion int. TRS-80 (Ok) 269.00 

Novation Cat modem i 59.00 

I 6K Memory Kit 4 1 .99 

Leedex Monitor i 1 9.00 

Leedex 1 00 G i 39.00 

Printer Cable for above 49.00 

ISO-2 Isolator 54.00 

AC LINE FILTER 24.00 

STORAGE MEDIA 

Verbatim box 10-5'/4 25.00 

Memorex box I 0- 5 '/t 22 .OO 

Plastic Storage Box 5.00 

OPERATING SYSTEMS 

NEWDOS by APPARAT INC 49.00 

NEWDOS + by APPARAT INC 99.00 

MMS FORTH DISKETTE PRIMER 79.95 

NEWDOS 80 1 49.00 

BUSINESS SOFTWARE 
FOR THE TRS-80* BY SBSG 

Free enhancements and upgrades to registered owners for the cost of 
media and mailing. 30 day free telephone support. User reference on re- 
quest. 
Fully Interactive Accounting Package. General Ledger. 

Accounts Payable, Accounts Receivable and Payroll 

Report Generating 

Complete Package (requires 3 or 4 drives) $475.00 

Individual Modules (requires 2 or 3 drives) $ 1 25.00 

Inventory II: (requires 2 or 3 drives) $ 99.00 
Mailing List Name & Address II 

(requires 2 drives) $129.00 

Intelligent Terminal System ST-80 III: $ I 50.00 

The Electric Pencil from Michael Shrayer $ I 50. OO 

File Management System $ 49.00 






FINE PRINT 

TRS-80 is a Tandy Corporation trademark. Use of above operating 
systems may require the use of Radio Shack* TRS-DOS. Radio Shack 
equipment subject to the will and whim of Radio Shack. 

ORDERING INFORMATION 
We accept Visa and Mastercard. We will ship C.O.D. certified check 
or money orders only with a 40% deposit on orders over $300. 
Massachusetts residents add 5 percent sales tax. Shipping charges 
not included in prices. 

To order call toll free 1 800 343 5206 
For information call 617-491 7505 

The Company cannot be liable for pictorial or typographical inaccuracies. 



^Reader Sen/ice — see page 210 
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While not overly abundant, software for your newly assembled H-89 is available. 



Building the H-89— Part 2 



By Martin Moore 



Software comes to the H-89 second- 
hand. That is, the H-89 was de- 
signed to operate with Heath's H8 
software. 

The H8 monitor (PAM/8) was origi- 
nally written by the Wintek Corpora- 
tion in 1976. In 1979 Heath updated 
the monitor for the H-89, keeping all 
the entry points and entry and exit 
conditions for PAM/8. In this way, 
software written for the H8 is directly 
transferable to the H-89. This is true 
for Extended Benton Harbor BASIC, 
EDIT, ASM and DBUG. All are modi- 
fied versions of the Wintek H8 code. 
And, sadly, all are written mostly in 
8080 language. Heath didn't take 
much advantage of the Z-80. 

For $30, you get a cassette and a 
reference manual. On the cassette 
are Benton Harbor Extended BASIC, 
TED-8 (editor), HASL-8 (assembler) 
and BUG-8 (debugger). For $150, you 
get a disk and a reference manual. 
(See author's note.) The disk contains 
the same programs, with disk file- 
handling capabilities. The manuals 
are not for beginners. If you want tu- 
torial information, you'll have to look 
elsewhere. 

Both the cassette-based and disk- 
based programs have pretty much 
the same features. In the following 
text, I'll examine the common fea- 
tures of each, and discuss the particu- 
lar differences between the tape and 
disk programs. 

The Operating Systems 

If you were to get the H-88 (an H-89 
without disk drive), you'd require the 
cassette-based software. There is no 
operating system, per se. If you want 
BASIC, you position your tape to the 



BASIC file and use the monitor to 
LOAD the tape. Then you type GO. 

The disk-based operating system, 
called HDOS, is flexible, and has 
been compared to CP/M (although 
the comparison might be stretching it 
a bit). In the next few paragraphs I'll 
discuss HDOS and its features. 

Bootup— When you want to boot 
the H-89, you turn the machine on, 
insert a disk, and enter B on the ter- 
minal. The H-89 accesses the disk, 
then asks you to "Type SPACES to 
determine baud rate." This is done 
because HDOS will perform terminal 
I/O with whichever I/O port an ASCII 
space character comes from. In other 
words, if you wanted to use an auxil- 
iary terminal, you could run the H-89 
from that terminal by typing spaces 
at bootup. 

Once you've established which ter- 
minal you're going to use, HDOS 
asks what you want to do: ACTION? 
<BOOT>. You can boot by entering a 
return, or you can ask the system to 
perform a checksum verification of 
all disk sectors by entering a C (for 
CHECK). 

When you boot, HDOS tells you a 
number of things: 

SYSTEM HAS 32K OF RAM 
Volume 002, Mounted On SY0: 
Label: PROGRAM DISK 
HDOS Version 1.6 
Issue #50.05.00 
Date (DD-MMM-YY)? 

As you can see, HDOS determines 
the amount of RAM installed in the 
H-89, gives you the volume number 
of the disk, as well as the drive (SY0:, 
SY1: or SY2:), and the disk label. 
Then the HDOS version and issue 



numbers are given. If the boot was 
from a power-up, HDOS wants to 
know the date. If it was a reboot, 
HDOS prints the date and asks you to 
verify it. 

System Generation— You receive 
HDOS on a distribution disk. The 
first thing to be done is copy the sys- 
tem files onto another disk. There are 
three steps to copying the distribu- 
tion disk. The first is initialization. 
The second involves running diag- 
nostics on the H-89 and disk drive. 

The diagnostics perform several 
important tests: 

•a disk drive rotational speed test 
•a general drive checkout 
•a disk sector validity test 
•a drive seek time test 

The rotational speed test is the 
same one run when the H-89 is put 
together. It makes sure the disk ro- 
tates at the right speed. The general 
drive checkout is rather exhaustive, 
and takes over 30 minutes to run. It 
checks the capabilities of the drive to 
seek and read/ write. The sector valid- 
ity test checks each sector of the ini- 
tialized disk and tells you how many 
bad sectors were discovered and 
which ones they are. 

The drive seek time test is interest- 
ing and fairly valuable. Heath speci- 
fies that their drives will have 30 ms 
maximum track seek time. Heath al- 
so says that most drives will beat that 
time, and this test is used to find out 
just how fast the drive in the H-89 is. 
The test performs seek tests, starting 
at 30 ms, then works its way down in 
decrements of 2 ms, until it finds the 

Address correspondence to Martin Moore, 2735 
S.W. 229, Aloha, OR 97006. 



116 Microcomputing, April 1981 




The Heath H-89. 



fastest reliable seek time. The best 
seek time for the drive in my unit 
turned out to be 10 ms. This number 
is important later on when the system 
is optimized. 

Once you've run the diagnostics, 
you're ready to create a system disk. 
This is done with the SYSGEN com- 
mand. All the files necessary for a 
minimum system are copied from the 
distribution disk to your new system 
disk. 

If you want to copy BASIC, the as- 
sembler, editor or any of the other 
programs on the distribution disk, 
and you have only one drive, you'll 
have to use the ONECOPY program. 
ONECOPY is a utility that lets own- 
ers of systems with only one disk 
drive copy files from disk to disk. 

What's Available— The distribution 
disk contains several files of use to 
the H-89 owner. Of course, BASIC, 
the assembler, the editor and the de- 
bugger are on the distribution disk 
and must be copied if you're going to 
use them. In addition, all the device 
driver programs (necessary to com- 
municate to peripherals like printers 
and other terminals) are available to 
be copied. There's also a program 
called PATCH. ASM that's available, 
although SYSGEN doesn't copy it, 
and the Heath documentation doesn't 
say a thing about it. I assume it's used 
to upgrade software to newer ver- 
sions. 

HDOS Files 

HDOS will access a file from one of 



three disk drives, called SYO:, SY1: 
and SY2:. Each file name can contain 
up to eight characters, as long as the 
characters are A through Z or 
through 9. The file name can't begin 
with a number. In addition, each file 
name can have a three-character ex- 
tension, such as .ASM or .BAS. 

When files are called out in a com- 
mand, they can be referenced to a 
specific drive (SY1:FILENAME.EXT, 
for example). If no drive reference is 
given, HDOS assumes you're talking 
about SYO:, the drive built into the 
H-89. 

File manipulation might require 
that you specify a device in the com- 
mand. Devices are those pieces of 
hardware that the file might be sent 
to or read from. For example, to copy 
a file to the terminal, you might enter 
the command TYPE FILENAME. 
EXT. HDOS would assume that the 
file was on SYO:. Or, you could enter 
COPY TT:= FILENAME.EXT. That 
would tell HDOS to copy the file to 
device TT:, which is the terminal. If 
you wanted to send a file from SY2: 
to the line printer, you would enter 
COPY LP: = SY2:FILENAME.EXT. 
Or, to copy a file from one drive to 
another, you would use COPY SY1: 
FILENAME.EXT = SY2:FILENAME. 
EXT. In this way, you can move a file 
almost anywhere. The recognized 
HDOS device names are: 

SYO: Drive 

SY1: Drive 1 

SY2: Drive 2 

TT: The H-89 terminal 

AT: An alternate terminal 



LP: The line printer 

ND: The null device, used during trouble- 
shooting, is not very useful during nor- 
mal operations. 

If you specify AT: or LP: in an 
HDOS command, you must have an 
appropriate program on the disk. AT: 
and LP: are actually device driver 
programs. The HDOS distribution 
disk contains several device driver 
programs that must be used to com- 
municate with the outside world. For 
example, the HDOS distribution disk 
contains a program called LPH 
14.DVD. If you want to use Heath's 
H-14 line printer, you must transfer 
the file LPH14.DVD to your disk, and 
rename it LP. DVD. Then, when you 
enter a command like COPY LP: = 
FILENAME.DOC, HDOS uses LP. 
DVD to drive the printer port. 

HDOS Commands 

There are 11 basic HDOS com- 
mands: 

CAT— Short for Catalog, this com- 
mand prints the disk directory. If you 
just enter CAT, the nonsystem file 
names are displayed on the terminal. 
If you enter CAT/S, all file names are 
displayed on the terminal. The direc- 
tory listing shows the file name, ex- 
tension, file size in sectors, date creat- 
ed or last updated and the flags. You 
can set the file flags to write-protect a 
file, suppress the file from being list- 
ed with just the CAT command or 
lock a file so that it can't be deleted. 
The CAT command can also be re- 
placed by a DIR command. It does 
the same thing. 

RUN— This command causes pro- 
grams with the .ABS file name exten- 
sion to be executed. For example, 
RUN EDIT causes the Heath editor to 
be run. You can just enter the file 
name, without entering RUN, and as 
long as the file exists with an .ABS ex- 
tension, it will be executed. 

DATE— This command lets you 
look at the date you entered when 
you booted up. The DATE command 
also lets you change the date. 

COPY— The COPY command is 
used to copy files to the terminal, to 
disk or to peripheral devices. The 
COPY syntax is: 

COPY NEWFILE.EXT = OLDFILE.EXT 

The COPY command is used to send 
files to peripherals by replacing the 
NE WFILE.EXT part of the command 
with a specific device driver, i.e., 
COPY DD: = FILENAME.EXT. DD: 
is my Diablo printer driver routine. 

TYPE— This command types files 
to the terminal. 
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•./ei23456?89i}<«>?tABCDEFGHUKLHH0PQR$TUV«XY2[\) A . 
•./8123436789:j<«>?lflBCDEF6HIJKLHH0PQRSTUVyXY2t\3 A . 
•./•123456789:j<O?tftBCDEFGHIJKLHN0PQR$WyXY2t\3 A , 
-./8123456789I j <«>?«ABCDEFGHI JKL«H0PQRSTUVIIXY2C\3 A . 
-./•123456789: 5 <«>?«flBCDEFGHI JKLHN0PQRSTUVyXY2C\3 A , 
-./0123456789:;<=>?lflBCOEFGHIJKLMNOPQRSTUVWXY2C\3 A < 
-./0123456789: j <«>?ffiBCDEFGHI JKLHNQPQR$TUVyXY2t\3 A . 
•./•123456789i?<*>?IRBCDEFGHIJKLHN0PQRSTUVyXY2C\) A . 
-./•i23456789M<«>?tflBCDEFGHIJKL«H0PQRSTUVyXY2£\3 A . 
•./•123436789J?<«>?lflBC0EFGHIJKLMH0PQRSTUVyXY2C\3 A . 
-./•i2345«789M<«>?lftBC0EFGHIJKLHN0PQRSTUVyXY2C\3 A , 
-./•123436789i|<»>?lftBCDEFGHIJKtHH0P0RSTUVyXY2C\3 A . 
-./•123436789ii<«>?lflBCDEFGHIJ)CLHH0P0RSTUVyXY2C\3 A , 
-./•123456789H<">?iftBCDEFGHIJKLHN0F0RSTUVyXYZC\) A . 
-./•123436789M<«>?lftBCDEFGHlJKlHM0P0RSTUVMXYZt\3 A . 
-./•l2343$789M<»>?IWWEF6MUKLHM0P0RSTUVyXY2C\3 A . 
-./•i23436789M<«>?IRBCDEF6HIJKtHM0PQRSTUVyXYZt\3r 
-. /Il 234367891 K»>?IRBCDEF6HlJKtHN0P8RSTUVyXY2C\3 A . 
-./•123436789n<«>?|RBCDEFGHUIClHH0P0RSTUVyXY2C\3 A . 
-./•123434789I | <«>?IA8CDEFGHUKimiOPQRSTUVyXY2C\3 \ 



•bcdtffhi 
'tteOffhijM 
'•bcdtffhilM 
'tbctftffhl,*! 
% *bcdtffhi,M 
'ibcdtffhijM 
**bcdtffhi,M 
'•tcttfffci,*! 
% «bcdtf|MJM 
'•bcdtffhi.M 
'•bcJtfflii.M 
'ftbcdtffMJM 
'•bctftffhijM 
*tbcdtffhi iM 
'•bctftffM,*! 
'•bctftffM.M 
'•bctftffbftjM 
'•bcttffM,*! 

% ib**tffbi>J 
.'•bctftffMA. 



A portion of the H-89 character set. The distortion on the sides is due to photographer error, and is not ap- 
parent on the screen. 



RENAME-The RENAME com- 
mand does just what its name implies. 
It's used to rename files. 

DELETE-The DELETE command 
also does what its name implies. DE- 
LETE can be used to delete several 
files at once by separating file names 
with commas; i.e., DELETE FILE1. 
EXT, FILE2.EXT, etc. 

MOUNT-The MOUNT command 
is used to mount disks on drives. 

DISMOUNT-The DISMOUNT 
command allows you to dismount 
disks in an orderly fashion. 

VER— This command gives you the 
version of HDOS you're running. 

BYE— The BYE command allows 
an orderly dismount of the system 
disk and asks for a new system disk 
to reboot. 

STAT— The H-89 keeps track of the 
number of disk reads and writes you 
do during a session. When you enter 
the STAT command, HDOS tells you 
the number of reads and writes, as 
well as the number of soft (recover- 
able) and hard (nonrecoverable) er- 
rors. HDOS specifies that a hard er- 
ror is an error that has recurred ten 
times during the same type of opera- 
tion on the same disk. 

All of these commands run under 
another program called PIP (Periph- 
eral Interchange Program), the pro- 
gram that actually executes all the 
other HDOS commands. You can call 
up PIP simply by entering PIP. The 
commands used by PIP are much-ab- 
breviated, but perform the same ac- 
tions as the "higher-order" HDOS 
commands. 

That's HDOS. Now, let's look at 



the other programs you get with the 
HDOS disk. 

EDIT 

Let's start with the text editor, 
called EDIT by HDOS and TED-8 by 
the cassette-based software. EDIT is 
a rather primitive line editor, with 
some limitations and some good 
points. By the way, there are some 
peculiar differences between cas- 
sette-based TED-8 and disk-based 
EDIT. In the following discussions of 
EDIT, some commands will be noted 
to be available in cassette software 
only. Heath's reason behind this is 
unknown to me. 

EDIT is a line-oriented editor. It's 
always aware of the top and bottom 
of the text currently in the buffer. 
Therefore, all commands are in refer- 
ence to either the top or bottom of 
text. For example: 

»t + 5,$-4DELETEB 

means "starting with the sixth line 
from the top (indicated by the up-ar- 
row and -»-5), to, but not including, 
the bottom four lines (indicated by 
the $-4), delete all text." The "B" at 
the end of the command string means 
display the lines before they're delet- 
ed. 

This is the reason I said that EDIT 
is a rather primitive editor. To use the 
type of command string shown, you 
have to know where you are and 
where you're going at all times. This 
type of command entry requires 
some care, and is difficult, but not 
impossible, to use. 

Following are the EDIT com- 
mands. There are some file-handling 



commands used with the cassette- 
based software, but those will not be 
discussed here. Suffice it to say that 
the cassette file-handling commands 
are quite usable, and get the job done. 

INSERT-The INSERT command 
allows text to be entered into the buf- 
fer space. Text can be inserted at the 
end of the current file, or inserted be- 
tween existing lines of text. 

REPLACE— This command allows 
an existing line or lines to be re- 
placed. 

DELETE-The DELETE command 
allows a single line, or a series of 
lines, to be deleted from the buffer. 

EDIT— This is a search and replace 
command. The text string to be found 
is entered, followed by the replace- 
ment string. A single word or an en- 
tire line may be replaced. You can al- 
so specify how many occurrences of 
the string are to be replaced. 

PRINT— This command is used to 
print a number of lines on the termi- 
nal. The number of lines can be quali- 
fied. Cassette software also uses this 
command to output text on a line 
printer, and to set the size of the 
pages printed. 

TAB (cassette only)— The TAB com- 
mand allows you to set tab stops in 
the text. Disk-based software doesn't 
support this command. 

BLITZ— This command destroys all 
the text in the buffer. If you enter 
BLITZ, the H-89 comes back to ask if 
you're sure you want to do that. 

SEARCH-The SEARCH command 
is used to search for a character string. 
If cassette-based software is used, 
SEARCH will also search through 
other files for the string. 

NEWIN (disk onlyj-The NEWIN 
command prepares EDIT to read a 
new input file. The file name is given 
inside double quotes: NEWIN "file- 
name. doc". 

READ (disk only)-The READ com- 
mand is used to read the disk file into 
the buffer. 

NEWOUT (disk only)-The NEW- 
OUT command prepares the disk to 
accept the text from the buffer. It 
must be followed by the file name: 
NEWOUT"filename.doc' ' . 

BYE— The BYE command writes 
the current buffer out to the disk, and 
then exits from EDIT. 

One of the major problems with 
the disk-based editor is its lack of 
concern for the user. Let's take the 
following situation, for example. 
Suppose you have a file on disk that 
uses 30 sectors. There are currently 
28 free sectors remaining on the disk. 
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** * * * ************************** ******************* ** 

4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS . .THE LNW80 COMPUTER 



COMPARE THE FEATURES AND PERFORMANCE 




When you've compared the features of an LNW80 Computer, you'll quickly 
understand why the LNW80 is the ultimate TRS80 software compatible system. 
LNW RESEARCH offers the most complete microcomputer system at an outstand- 
ing low price. 

We back up our product with an unconventional 6 month warranty and a 10 
days full refund policy, less shipping charges. 

LNW80 Computer $1,200.00 

LNW80 Computer w/B&W Monitor & one 5" Drive $1,664.00 

All orders must be prepaid, CA residents please include 6% sales tax. 
Shipping and handling charge of $15.00 must be included with every order. 
* TRS80 Product of Tandy Corporation. 
** PMC Product of Personal Microcomputer, Inc. 



FEATURES 


LNW80 


PMC- 80** 


TRS-80* 
MODEL III 


PROCESSOR 


4.0 MHZ 


1,8 MHZ 


2.0 MHZ 


LEVEL II BASIC INTERP. 


YES 


YES 


LEVEL III 
BASIC 


TRS30 MODEL 1 LEVEL II COMPATIBLE 


YES 


YES 


NO 


48K BYTES RAM 


YES 


YES 


YES 


CASSETTE BAUD RATE 


500/1000 


500 


500/1500 


FLOPPY DISK CONTROLLER 


SINGLE/ 
DOUBLE 


SINGLE 


SINGLE/ 
DOUBLE 


SERIAL RS232 PORT 


YES 


YES 


YES 


PRINTER PORT 


YES 


YES 


YES 


REAL TIME CLOCK 


YES 


YES 


YES 


24 X 80 CHARACTERS 


YES 


NO 


NO 


VIDEO MONITOR 


YES 


YES 


YES 


UPPER AND LOWER CASE 


YES 


OPTIONAL 


YES 


REVERSE VIDEO 


YES 


NO 


NO 


KEYBOARD 


63 KEY 


53 KEY 


53 KEY 


NUMERIC KEY PAD 


YES 


NO 


YES 


B/W GRAPHICS, 128 X 48 


YES 


YES 


YES 


HI-RESOLUTION B/W GRAPHICS, 480 X 192 


YES 


NO 


NO 



HI-RESOLUTION COLOR GRAPHICS (NTSC), 
128 X 192 IN 8 COLORS 

HI-RESOLUTION COLOR GRAPHICS (RGB), 
384 X 192 IN 8 COLORS 

WARRANTY 



YES 

OPTIONAL 
6 MONTHS 



NO 

NO 

90 DAYS 



TOTAL SYSTEM PRICE 



$1,664.00 



$1,840.00 



LESS MONITOR AND DISK DRIVE 



$1,200.00 



$1,375.00 



LNW80 

BARE PRINTED CIRCUIT BOARD & MANUAL $89.95 



LNDoubler 

Assembled and Tested 



NO 

NO 

90 DAYS 



$2,187.00 



$149.00 



The LNW80 - 
the TRS-80*. 
computation 
tion. With 
formance of 
means you' 11 
expensive mi 
most popular 
ware base 



A high-speed color computer totally compatible with 
The LNW80 gives you the edge in satisfying your 
needs in business, scientific and personal computa- 
performance of 4 MHz, Z80A CPU, you'll achieve per- 
over twice the processing speed of a TRS-80*. This 

get the performance that is comparable to the most 
crocomputer with the compatibility to the world's 

computer (TRS-80*) resulting in the widest soft- 



FEATURES: 



TRS-80 Model 1 Level II Software Compatible 

High Resolution Graphics 

. RGB Output - 384 x 192 in 8 Colors 

. NTSC Video or RF MOD - 128 x 192 in 8 Colors 

. Black and White - 480 x 192 

4 MHz CPU 

500/1000 Baud Cassette 

Upper and Lower Case 

J6K Bytes RAM, 12K Bytes ROM 

Solder Masked and Silkscreened 



LNW SYSTEM EXPANSION 

BARE PRINTED CIRCUIT BOARD 

AND MANUAL $69.95 

WITH GOLD CONNECTORS $84.95 



The System Expand too. will a-UoM you to expand your LNW80, TRS-80*, 
or PMC-80** to a complete computer system that is still totally 
software compatible with the TRS-80* Model 1 Level II. 



FEATURES: 



32 K Bytes Memory 

5" Floppy Controller 

Serial RS232 20ma I/O 

Parallel Printer 

Real Time Clock 

Screen Printer Bus 

On Board Power Supply 

Solder Masked and Silkscreened 



KEYBOARD 

LNW80 KEYBOARD KIT $84.95 

The Keyboard Kit contains a 63 key plus a 10 key, P.C. board, and 
remaining components. 



LNW RESEARCH 

CORPORATION 

14661 -C MY FORD RD. 
TUSTIN CA. 92680 



• 198 



Double-density disk storage for the LNW Research's "System Expan- 
sion" or the Tandy's "Expansion Interface". The LNDoubler™ is 
totally software compatible with any double density software 
generated for the Percom's Doubler***. The LNDoublerTM provides 
the following outstanding features. 

. Store up to 350K bytes on a single 5" disk 
Single and double density data separation 
Precision write precompensation circuit 

. Software switch between single and double density 
Hardware override into single density only 

. Easy plug in installation requiring no etch cuts, jumpers 
or soldering 

. 35, 40, 77, 80 track 5" disk operation 

. 120 day parts and labor Warranty 

Doubler is a product of Percom Data Company, Inc. 



*** 



DOS PLUS 3. 2D $95.00 

Micro Systems software's double density disk operating system. 
This operating system contains all the outstanding features of 
a well developed DOS, with ease in useability. 

LNW DATA SEPERATOR 

- Assembled and Tested $17.95 

The LNW Data Separator provides you with a reliable and inexpen- 
sive means of solving your disk data read error problems for your 
5" single density drives. Compatible with both the LNW System 
Expansion and Tandy's Expansion Interface. Some soldering is 
required. 

CASE 

LNW80 CASE . Add $12.00 for postage $84.95 

The streamline design of this metal case will house the LNW80, 
LWN System Expansion, LNW80 Keyboard, power supply and fan, 
LNDoubler™, or LNW Data Separator. This kit includes all the 
hardware to mount all of the above. 

PARTS AVAILABLE FROM LNW RESERARCH 
4116 - 200ns RAM 

6 chip set $26.00 

8 chip set $33.50 

16 chip set $64.00 

24 chip set $94.00 

32 chip set $124.00 

. LNW80 "Start up parts set" LNW80-1 $82.00 

. LNW80 "Video parts set" LNW80-2 $31.00 

. LNW80 Transformer LNW80-3 $18.00 

. LNW80 Keybuard cable LNW80-4 $16.00 

. 40 Pin computer to expansion cable $15.00 

. System Expansion Transformer $19.00 

. Floppy Controller (FD1771) and UART (TR1602) . . . $30.00 

VISA & MASTER CHARGE ORDERS A INFO. NO. 714-552-8946 
ACCEPTED, Add $3 for postage SERVICE NO 714-641 -8850 



If you pull the file into the editor, add 
one word, and then try to replace the 
file, EDIT will give you an error mes- 
sage and a terrible headache. You get 
the headache because EDIT requires 
a reserve of disk space equal to the 
size of the file you're trying to store. 
In other words, you can't replace (re- 
place, not create) a 30-sector file if 
you have only 28 unused sectors. 
And, the worst of it is that after you 
attempt such a thing, it's more than 
likely that you'll lose any changes 
you made to the file because it will no 
longer exist in the buffer. 

ASM 

The Heath assembler (called ASM 
by HDOS, and HASL-8 by the cas- 
sette software) is a pretty good assem- 
bler. ASM has a good deal of flexibili- 
ty and a lot of useful features. But— 
and this is the big one, folks— ASM 
will not assemble Z-80 code! It's in- 
credible but true. You would think 
that Heath went to the Z-80 because 
of that microprocessor's expanded in- 
struction set. If it were just 2 MHz op- 
eration they were after, they could 
have stuck with the 8080. But, there 
it is. An 8080 assembler. Ah, well. 



0SI(8K) 



APPLE 



TRS-801 




PRESENTS 



Computers 

fc Gambling 

Products 

Mago zi n a ' 

PROBABILITY HANDICAPPING 
DEVICE 1 - A BASIC PROGRAM FOR: 

HORSE RACE HANDCAPPING! 

This incredible program was written by a protessional software 
consultant to TRW Space Systems This is a complex program 
carefully human factored tor easy use It is a comprehensive 
horse racing system tor spotting overlays in thoroughbred sprint 
races Your computer will accurately predict the win probability 
and odds line for each horse based on your entries from the rac- 
ing form The next day overlaid horses can be spotted on the 
track tote board The user s manual contains a complete explana- 
tion of overlay betting plus much more useful information The ap- 
pendix contains a detailed tab run of a 100 consecutive race 
system workout showing an amazing 50% return ($1 50 return- 
ed for each $1 00 flat wager ) Includes many features such as 
error correction, bubble son. line printer output, automatic 
keyboard debounce. archiving, etc The manual may be ordered 
separately for perusal for $7 95 and credit 

CHALLENGER 1P 2P, or 4P 8K VERSIONS Now Available! 
Phd-1 User's manual and cassette for: 

Apple II f 16K). TRS-80 Level II (16K), Challenger (8K) 29 95 
TRS-80 or APPLE DISK 34 95 

BRAND NEW FROM SDL: WIN AT THE RACES This thoroughbred 
handicapping algorithm is based on a currently popular book on 
thoroughbred multiple regression techniques Both sprints and 
routes All of the features of PHD-1 plus more This program in- 
corporates the best data entry technique we've ever seen 
32K TRS-80 or APPLE CASSETTE 34 95 

32KTRS 80 or APPLE DISK 39 95 

BOOKS: 

Winning at the Races 21 .95 + 75 PAH 

Beating the Races with a Computer 14.95 ♦ .75 P4H 

Make checks payable to JOE COMPUTER DEPT K ^ 247 
22713 Ventura Blvd.. Suite F. Woodland Hills. CA 91364 

£Bffj CA residents add 6 % sales tax ^55T 
%WT PHONE ORDERS: 213 992 0514 — 

•SEND $2 00 TO PLACE YOUR NAME ON OUR MAILING LIST 
t TRS-80 is a registered trademark of Tandy Corporation 



The Heath Users' Group (HUG) does 
sell a Z-80 assembler for the H-89, 
however. So all is not lost. 

ASM is a two-pass assembler, and 
will work with decimal, octal, split 
octal, hexadecimal or binary num- 
bering systems. ASM recognizes five 
operators: +, -, *,/and - (unary ne- 
gation). 

Let's talk about the strength of any 
assembler, the pseudo-ops. 

The ASM assembler supports 20 
pseudo-ops, or directives. They are: 

DB— Define byte. This pseudo-op 
defines byte contents. The bytes can 
be defined as integers, labels or char- 
acter strings. 

DW— Define word. The DW pseu- 
do-op defines 16-bit word constants. 

DS— Define space. This pseudo-op 
reserves a block of memory for use 
by a labeled symbol. For example, 
"BUFF DS 80" reserves 80 bytes of 
memory for BUFF. 

IF/ELSE-The IF and ELSE direc- 
tives are conditional assembly direc- 
tives. The IF pseudo-op will condi- 
tionally prevent assembly of the lines 
following IF, so long as the argument 
after the IF directive is false. IF is 
used very much like it is in BASIC. 
ELSE turns assembly back on. In 
other words, if line 20 of your source 
code contained an IF directive, and 
the argument was false, no more 
code would be assembled until ASM 
found the ELSE statement. 

ENDIF— The ENDIF pseudo-op 
means "don't assemble any more 
lines if the argument following END- 
IF is false." 

END— This pseudo-op marks the 
end of the program. 

EQU— Equate. The EQU pseudo- 
op assigns an arbitrary value to a 
symbol in the label field. 

SET— This pseudo-op, like EQU, 
assigns an arbitrary value to a symbol 
in the label field. Unlike EQU, how- 
ever, the label defined by SET can be 
redefined later in the program. 

ORG— Origin. The ORG statement 
sets the initial value of the memory 
location counter. 

ERRxx— There are four conditional 
error pseudo-ops. They are: 

• ERRZR— tests for a zero expression 

• ERRNZ— tests for a non-zero ex- 
pression 

• ERRPL— tests for a positive expres- 
sion 

• ERRMI— tests for a negative ex- 
pression 

When the assembler encounters one 
of these error statements, it checks 
the expression following the state- 



ment. If the expression is true, noth- 
ing happens. If the expression is 
false, an error code is flagged in the 
assembly listing. 

The following pseudo-ops control 
the way the assembler listing is print- 
ed out. 

TITLE— The TITLE statement lets 
you create a new page title. 

STL— Subtitle. This sets a new sub- 
title for the page. 

EJECT— Starts a new page. 

SPACE— This statement is used to 
set the top and bottom margins of a 
page. 

LON— Listing on. This statement 
sets the listing options, which in- 
clude: 

• list all program lines 

• list only lines containing errors 

• list the lines skipped by the IF pseu- 
do-op 

• list all generated bytes 

LOF— Listing off. This statement 
disables all the LON options. 

These assembler commands are 
available in both ASM and HASL-8. 

The disk-based ASM has a special 
command called XTEXT, which lets 
the assembly-language programmer 
make use of some of the HDOS func- 
tions by allowing "system calls" to 
HDOS software. For example, there 
is an HDOS routine that reads char- 
acters from the terminal. That rou- 
tine (called .SCIN) can be called by 
your assembly-language program if 
you enter "SCALL .SCIN" at the 
point that you want to read a terminal 
character. 

One further requirement is that 
you tell ASM that you're going to re- 
quire the services of system calls by 
placing the XTEXT command at the 
beginning of your program. The 
XTEXT command is followed by the 
name of a file with an .ACM (assem- 
bler common) extension. Heath pro- 
vides a file called HDOS. ACM that's 
used with XTEXT. The HDOS.ACM 
file contains a few basic system call 
pointers. If you want to access disk 
files with an assembly-language pro- 
gram, you have to write Heath and 
ask for a manual called the HDOS 
System Programmer's Guide. The man- 
ual is free of charge and contains the 
system calls that are used to access 
disk files. 

DBUG 

The Heath Console Debugger 
(DBUG for the disk-based system, 
and BUG-8 for the cassette-based sys- 
tem) is a pretty handy tool for sorting 
out those errors that were left in your 
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program following assembly. The de- 
bugger allows you to: 
•load a program from tape or disk 
•look at and change memory con- 
tents 

•look at and change the 8080 equiva- 
lents of Z-80 registers 
• set breakpoints in the program 
•single-step program execution 
•execute the program 
•dump the modified program back 
onto tape or disk 

Ignoring the program load and 
dump, let's look at what you can do 
with DBUG. 

Firstly, you can look at and alter 
memory using either octal, decimal 
or ASCII notation. The notation selec- 
tion is done with the first field of a 
memory command. Secondly, you 
can specify a range to be displayed or 
altered by entering a character in the 
second field of the command. For ex- 
ample: 

:B:D1200-1205 331 201 009 131 167 309 

In the command listed, :B: is the 
prompt character. The D tells DBUG 
to display the memory contents in 
decimal notation, byte format. And 
the 1200-1205 gives a memory range. 
The six values following the com- 




A familiar display, using the H-89 graphics characters and reverse video. The H-89's addressable cursor 
allows you to update a display like this without rewriting the entire screen. 



mand and range are the contents of 
memory, listed in decimal notation. 
If you changed the D to an F, the 
memory contents would have been 
listed in octal notation, word format. 
Memory can be displayed in a vari- 
ety of ways, and in a variety of 



ranges. For example, if the 1200- 
1205 had been replaced with /25, the 
25 addresses following the last ad- 
dress of the previously specified 
range would have been displayed. 
Lots of flexibility here. 
Memory is altered with an = sign. 



JFET OP AMP 

Super High Input Impedance (10 12 OHMS) High 
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3/$1 .25 
10/$3.30 



SWITCH 

Same type as used on 
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AUGAT 

Wire wrap prototyping board. Board measures 17 1 /2 by 
11V2 double sided 1/16 inch glass epoxy. Silk screened 
top and bottom with all pins numbered on wrap side. 
Board accommodates 2-24 Pin and 326 - 14 or 16 Pin 
I.C.'s. Separate V.C.C. and Ground Pin above each I.C. 
(V.C.C. and Ground are not dedicated, therefore, you 
may use 16, 14, 8 Pin Dips.) All inner sleeves gold plated 
as are the two dual 86 Pin edge connectors. Very limited 
stock so please order NOW. DRC's price $19.95. 

All boards guaranteed and ready for immediate 
shipment. Augat #8136-LG761-TG. 

Blank board (same as above) with V.C.C, ground 
plane, edge connectors, no wire wrap pins. Insert your 
own wire wrap sockets. $8.50 



TERMS: Add 50* postage, we pay balance Orders under $15 add 75C 
handling. No C.O.D. We accept Visa, MasterCharge and American Ex- 
press cards. Tex. Res. add 5% Tax. Foreign orders (except Canada) add 
20% P&H. 90 Day Money Back Guarantee on all items. 
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If you enter an address followed by 
an = sign, DBUG will display the 
contents of that address followed by a 
slash. Then you can place a new val- 
ue into memory. For example: 

:B: 60000 = 000/101 

In this example, 60000 was entered 
as the address of concern. DBUG dis- 
played the 000/ as the current con- 
tents of address 60000. The 101 fol- 
lowing is the new value to be entered 
into 60000. 

As I said before, DBUG is a handy 
tool. But, you can't look at or alter all 
the Z-80 registers. You can only look 
at the 8080-type registers. Again, 
what a pity that Heath didn't make 
full use of the Z-80. And did you no- 
tice I didn't mention hexadecimal 
displays? Sorry, but DBUG doesn't 
do hex. 

Extended Benton Harbor BASIC 

What can I say about Benton Har- 
bor BASIC? It's like a lot of other me- 
dium-quality BASICs. It will handle 
numeric and string data, Boolean val- 
ues, variables and subscripted vari- 
ables, expressions, your normal 
arithmetic operators, relational oper- 
ators, Boolean operators and so on. 

This BASIC has two modes of oper- 
ation: command mode and program 
mode. In some cases, these two 
modes can be mixed, as we'll see 
later. 

Command mode statements are 
statements you can use without as- 
signing them a program line number. 
The command mode statements are: 

BUILD— This statement is used to 
build a program. Some other BASICs 
refer to this as auto number. The 
BUILD statement automatically sup- 
plies the next line number each time 
you hit return. For example, "BUILD 
50,10" means "starting at line 50, au- 
tomatically create new lines in incre- 
ments of 10 each time a return is en- 
tered." 

DELETE— This statement lets you 
delete a single program line, or a 
range of lines. For example, "DE- 
LETE 170,250" deletes lines 170 
through 250. 

SCRATCH- SCRATCH is a little 
more violent than DELETE, in that it 
destroys the entire program. When 
you enter SCRATCH, BASIC comes 
back and asks if you're sure you want 
to do that. 

CONTINUE-This is an interesting 
statement. If your program contains a 
STOP statement, the H-89 will, of 
course, stop. But you can continue 
past the STOP statement by entering 



CONTINUE. This is great for debug- 
ging programs. Liberally sprinkle 
STOPs thorughout the program, and 
Extended Benton Harbor BASIC will 
let you regain control, take a look at 
your variables and continue on your 
merry way, without starting all over 
again. 

LOCK— The LOCK statement keeps 
you from accidentally changing or 
running a program you've loaded 
from disk or tape. LOCK prevents ex- 
ecution of all the command mode 
statements we've discussed up to 
now, plus some of the file-handling 



10 CNTRL 0, 100 

20 FOR I = 1 TO 7 

30 PRINT "X","X","X" 

40 NEXT I 

50 END 

100 PRINT "WOOPS!" 

110 RETURN 


,"X" 


* RUN 






X X 
X X 


X 
X 


X 

X (<CNTRL> B TYPED) 


WOOPS! 
X X 
X X 
X X 
X X 


X 
X 
X 
X 


X 
X 

X 

X (<CNTRL> B TYPED) 


WOOPS! 

X X 


X 


X 


END AT LINE 50 

I 






Listing 1. 


CNTRL statement. 



statements. LOCK is implemented 
automatically each time a program is 
loaded. 

UNLOCK— What you have to do to 
run a locked program. 

There is a second set of statements 
that falls between command mode 
statements and program statements. 
These statements can be used within 
a program, or they can be used out- 
side the program. For example, when 
in the command mode, you can enter 
the following statements: 

* Print "Hello There" 

* Hello There 

* 

or 

♦FOR I = 1 TO 3:PRINT "Hello There!";:NEXT I 

* Hello There! Hello There! Hello There! 

As you can see, there's no line 
number. As soon as BASIC is loaded 
and running, you can enter a variety 
of commands without actually creat- 
ing a line-numbered program. 

The second half of the example 
shows another feature of Extended 
Benton Harbor BASIC. You can enter 
multiple statements on a line, as long 
as they're separated by a colon. In 
this particular mode, you can only 



enter as many statements as will fit 
on a single line. Statements requiring 
more than one line must be placed in- 
to a line-numbered program. 

Let's look at the statements you can 
use in this way. Remember, all of 
these statements can be used in a pro- 
gram, or outside a program. 

CLEAR— The CLEAR statement 
will clear the contents of a single vari- 
able, or the contents of all variables, 
arrays, string buffers and stacks. 

CNTRL-The CNTRL statement is 
a multifunction command. There are 
five CNTRL options: 

• CNTRL 0. This option points to a 
subroutine that will be executed 
every time <CNTRL> B is entered on 
the terminal. Each time <CNTRL> B 
is entered, the executing program is 
interrupted, and control is passed to a 
subroutine pointed to by the CNTRL 
statement. An example of the 
CNTRL statement is shown in List- 
ing 1. The subroutine at line 100 
could be whatever you wanted it to 
be. 

• CNTRL 1. The CNTRL l,n com- 
mand sets the number of digits per- 
mitted before exponential notation is 
used. The value of n is from one to six 
digits. 

•CNTRL 2. This command is a 
holdover from the H8, and is used to 
control the H8 front panel LED dis- 
play. It serves no useful purpose in 
the H-89. 

• CNTRL 3. The CNTRL 3 state- 
ment controls the size of the print 
zones used in a PRINT statement. 

• CNTRL 4. This command turns 
the 2 ms clock within the H-89 off 
and on. The clock is used in clock-de- 
pendent functions such as PAUSE 
and PAD. 

DIM— This statement is used just 
like it would be in a normal program 
—it dimensions variables. DIM is one 
of those statements you can use to 
change variable sizes after your pro- 
gram has stopped. You can put a 
STOP in the program, and once the 
program has ceased execution, go in 
and alter the variable, and then CON- 
TINUE. 

FOR/NEXT-The FOR and NEXT 
statements are used in exactly the 
same manner as shown in the first ex- 
ample. 

GOSUB-You can enter a GOSUB 
statement in the command mode, 
and follow it with the CONTINUE 
statement, and program execution 
will begin where you told it to. 

GOTO— The GOTO statement 
works in the same way as the CO- 
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Skylcs Electric Works 

231 E South Whisman Road 
Mountain View, CA 94041 



^358 




E V A D A 




For CP/M 
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DISKETTE 
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MANUAL 
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REQUIRES only 16K RAM 
Available on 8" CP/M 
standard single density or 
5 W diskettes for North 
Star, TRS-80 Mod I and 
Superbraln. Other formats 
tool Manual alone $24.9$. 




These powerful, easy to use 
COBOL APPLICATION PACKAGES 

are also available: 

1. BUDGET PLAN REPORT 
GENERATOR 

Fantastic time saver and planning 

aid for beginning or established 

businesses. 

PERSONAL FINANCIAL 

REPORTING 

Eye-opening insights of personal 

spending. 

LABELS for mailing lists. 

PRECOBOL (a preprocessor). 

ALL 4 in one BOOK! 

73 pages with complete COBOL 
source code listings and super 
documentation. 
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UNINTERRUPTIBLE 
POWER SUPPLY 



that keeps your computer on 
when the power fails . . . 



Mayday protects the computer and disk system from power surges, sudden drops in 
voltage, or a complete disruption of power. 
Most problems operators or programmers have are caused by voltage or current interruptions of the computer. 

There are 12 different Mayday UPS power supplies, one of which is specifically designed to handle your computer 
system from 50 watts up to over 600 watts. 

Protect your time and investment. One power failure could well cost you the price of the Mayday. Prices start at 
$240 for the 150 watt system. (Line surge voltage regulator protection is available at additional cost). 

For more information, please call or write. 
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SUB statement. 

IF/THEN— These statements are 
used just as they are in the program. 
If a variable you enter in command 
mode is true, then the statement fol- 
lowing the THEN will be executed. 

LET— The LET statement also 
works just as it does in a program. 

LIST— List one line, a range of lines 
or the entire program. 

ON GOSUB— This statement works 
exactly the same as it would if it were 
in a program. 

ON GOTO— Again, this statement 
works exactly the same as it would if 
it were in a program. 

OUT— This statement sends a bi- 
nary number to an output port speci- 
fied in the command. 

PA USE— This is another interesting 
command. PAUSE will let you delay 
execution of the program. For exam- 
ple, if you just enter PAUSE, either in 
the program or in command mode, 
program execution will stop until you 
hit another key. If you enter PAUSE 
followed by an integer, program exe- 
cution will be paused two times the 
integer (in ms). 

POKE— This statement pokes a 
decimal number into a selected mem- 



ory address. 

PEEK— The PEEK statement lets 
you look at the contents of a selected 
memory location. 

PORT— The PORT statement as- 
signs control functions away from the 
original console. In other words, you 
could connect another terminal to the 
H-89 and direct BASIC to talk to that 
terminal instead of the built-in termi- 
nal. 

PRINT— This statement is used just 
as it is in a program. 

READ— The READ statement can 
be used in the command mode, al- 
though it is of limited value because 
the DATA statement has to follow on 
the same line. 

REM— Again, this statement is of 
little value in the command mode, 
but it's available. 

RESTORE-The RESTORE state- 
ment moves the data pointer back to 
the beginning of a DATA list. 

STEP— The STEP statement is the 
single-step command. You can tell 
BASIC to execute n number of lines 
and then halt and wait for another 
STEP command. Very handy for 
troubleshooting your program. 

FREE— This statement tells you the 



condition of your program and mem- 
ory. FREE gives you the following in- 
formation: 

• bytes used by the program text 
•bytes used by variables and arrays 
•bytes used by FOR loops 
•bytes used by GOSUBs 
•bytes used by expression and func- 
tion evaluation 
•bytes used by STRINGS 
•total number of free memory bytes 
remaining 

All of these statements can be en- 
tered on the terminal without a line 
number. They're executed as soon as 
the return is entered. 

Program Mode Functions 

There are only a few remaining 
statements that cannot be entered ex- 
cept in a program. They include DEF 
FN, END, INPUT, LINE INPUT and 
STOP. A complete list of statements, 
as well as the predefined functions 
used in Extended Benton Harbor BA- 
SIC, is shown in Table 1. 

There is a peculiar difference be- 
tween disk BASIC and cassette BA- 
SIC. Cassette BASIC has a "com- 
mand completion" feature. That is, 
you only have to type in the first few 
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SUPERCLOCK II ™ 

A LOW COST REAL-TIME CLOCK SYSTEM FOR THE APPLE II. 
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letters of a command, and cassette 
BASIC will fill in the rest of the com- 
mand. For some strange reason, disk 
BASIC doesn't have that feature. 

Another thing that's missing from 
the BASIC package is a built-in re- 
numbering routine. You can't re- 
number a program unless you write a 
renumbering program yourself ... or 
buy one from somebody. 

As you can see, Extended Benton 
Harbor BASIC is complete. You can 
do most anything you want. It 
doesn't, however, strike me as being 
particularly fast. The North Star Ho- 
rizon BASIC has about ten times the 
execution speed. But, the H-89 is 
about on par with Radio Shack's 
TRS-80 Model I. 

Software Support 

Heath has been accused of not pro- 



BUILD 


BYE 


CONTINUE 


DELETE 


LIST 


OLD 


REPLACE 


RUN 


SAVE 


SCRATCH 


CHAIN 


CLEAR 


CLOSE 


CONTROL 


DIMENSION 


FOR/NEXT 


FREE 


FREEZE 


GOSUB 


RETURN 


GOTO 


IF/THEN 


LET 


LOCK 


ON/GOSUB 


ON/GOTO 


OPEN 


OUT 


PAUSE 


POKE 


PRINT 


READ/DATA 


REMARK 


RESTORE 


STEP 


UNFREEZE 


UNLOCK 


UNSAVE 


DEFFN 


END 


INPUT 


LINE INPUT 


STOP 




ABS 


ASC 


ATN 


CHR$ 


CIN 


COS 


EXP 


INT 


LEFT 


LEN 


LNO 


LOG 


MATCH 


MAX 


MID$ 


MIN 


PAD 


PEEK 


PIN 


POS 


RND 


RIGHTS 


SEG 


SGN 


SIN 


SPC 


SQR 


STR$ 


TAB 


TAN 


VAL 





Table 1. Statements that cannot be entered ex- 
cept in a program and predefined functions 
used in B. H. BASIC. 



viding a great deal of software for its 
machines. And, it's true that there 
aren't nearly as many people devel- 
oping software for the H-89 as there 
are for the TRS-80. But software is 
available. 

One source of software is the Heath 
User's Group. The group has a soft- 
ware library of over 500 programs for 
the H8, Hll and H-89. For more in- 
formation, you can write to the Heath 
Users' Group, Hilltop Road, Saint 
Joseph, MI 49085. 

Then there's BUSS: The Indepen- 
dent Newsletter of Heath Co. Com- 
puters. The people at BUSS provide a 
monthly newsletter concerning the 
activities of Heath and the users of 
Heath equipment. As far as early in- 
formation is concerned, the BUSS 
folks seem to have a pipeline directly 
to the Heath Company. You can get 
more information from BUSS, 325 
Pennsylvania Ave. S.E., Washington, 
DC 20003. 

Lifeboat Associates is offering a 
Heath CP/M operating system for the 
H-89. Their asking price is $145. The 
CP/M package includes a text editor, 
assembler, debugger and other utili- 
ties, and you get six user's manuals. 



Lifeboat Associates says that most 
programs designed to run under 
CP/M will work with this version, in- 
cluding Microsoft BASIC, FORTRAN 
and COBOL. 

Heath itself is expanding its soft- 
ware line somewhat. Heath offers 
Microsoft BASIC, Microsoft FOR- 
TRAN and the Zenith Electronic Typ- 
ing word processor. Heath also offers 
and supports version 2.2 of CP/M on 
the H-89. Heath plans to offer an 
eight-inch floppy disk system (dou- 
ble-sided, double-density, IBM-com- 
patible), too. 

Author's note: New additions to the 
Heath line of software include 
0-based CP/M and a new version of 
HDOS. 

Conclusions 

I hope I haven't sounded too dis- 
paraging about the H-89. I like it. 
And, I hope this has given you a bet- 
ter look at the H-89. This is a power- 
ful computer, with a lot of software 
backing it up. If your requirements 
for a computer are the same as mine 
were, I'd recommend the H-89 
highly. I'm pleased, and I think you 
would be too.B 
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Where No TRS-80* Program Has Gone Before! 




ASTEROID 



DATE: 28.02.2047 
LOCATION: 270 million miles from 

Terra 
MISSION: Maintaining Terra's Space 

Lanes 

Briefing will follow: 

1 . 1 Your mission is to destroy any aster- 
oids in your sector and to prevent alien 
spacecraft from infiltrating the Terran 
Defense Network. 

1 .2 Your ship is armed with an anti-matter 
cannon. You can shoot large asteroids, 
but this turns them into many smaller 
asteroids, each capable of destroying your 
ship. 

1.3 In addition, alien ships can make in- 



stantaneous hyperspace jumps into your 
area and start firing on your ship. 
1.4 You'll need lightning reflexes and 
nerves of steel to survive Asteroid. We 
have no use for non-survivors! 

Asteroid, a real-time, machine-lan- 
guage game, features variable levels of 
difficulty, superb high-speed graphics, 
sound effects and automatic score keep- 
ing. (Tl) or (T2) 

Order No. 0237R 
$14.95 Tape. 
Order No. 0247RD 
$19.95 Disk. 



BALL TURRET 
GUNNER 

For years the Petro Resource Con- 
glomerate has attacked our photon collec- 
tion stations and strangled our deep-space 
trade routes. The PRC Exxonerator Class 
light fighters (code name: Gnat) have 
been their main weapon. Now you can 
strike back, by joining the Ball Turret 
Gunner Service. 

Imagine yourself at the control console 
of an LW-1417 Stratoblazer (Type B 
Strategic Laser Weapon). Your Hindsight 
Director informs you that a Gnat fighter 
is coming in for an attack. You pivot your 
gigawatt laser turret until you can see the 
target on your monitor. The Range Indi- 
cator shows him coming in fast. The 
Targeting Computer studies his course 
and speed as your finger tenses over the 
firing key. You know you'll have only a 
fraction of a second in which to react . The 
Gnat fighter's evasive maneuvers cause 
him to dance in your sights. Suddenly, 




you see the FIRE Command and you 
react instinctively. Your laser beam lashes 
out and reduces the Gnat to an expanding 
ball of ionized gas. Mission accom- 
plished! 

Ball Turret Gunner, with your choice 
of multiple levels of difficulty, optional 
sound effects and superb graphics, is 
more than just a game. It's an adventure. 
Experience it! (Tl) 

Order No. 005 1R $9.95. 






COSMIC PATROL 

WARNING: PLAYERS OF THIS 

GAME SHOULD BE PREPARED FOR 

A STATE OF REALISM HITHERTO 

UNAVAILABLE ON THE TRS-80 

Skilled players soon master many diffi- 
cult computer games, but COSMIC 
PATROL is in a world all its own. The 
challenge intensifies! Supporting graphics 
and sound (optional) make each en- 
counter an exciting new experience. It all 
adds up to a Super 3-S package. . .skill, 
sight and sound. 

Scenario: The Cosmic Patrol program 
puts you in the command chair of a small 
interstellar patrol craft. Your mission is to 
defend Terran space and prey on the Que- 
lon supply ships which carry essential 
parts and lubricants for that implacably 
hostile robotic force. The drone freighters 



are fairly easy pickings for the accom- 
plished starship pilot, but beware of the 
I-Fighter escorts. They're armed, fast and 
piloted by intelligent robots linked to bat- 
tle computers. They never miss. 

The Cosmic Patrol program is not just 
another search and destroy game. With its 
fast, real-time action, impressive sound 
option and superb graphics, this machine- 
language program is the best of its genre. 

Don't keep putting quarter after quar- 
ter into arcade games or spending big 
bucks for video game cartridges. Get 
Cosmic Patrol from Instant Software — 
and get the best for less! (Tl) 

Order No. 0223R 
$14.95 Tape. 
Order No. 0224RD 
$14.95 Disk. 



INVADERS 

The INVADERS are coming! Earth's 
defenses are dead except for your Laser 
base. Your assignment is to destroy the 
approaching INVADERS before they de- 
stroy Earth. Before Earth's sensors failed, 
they detected 550 armed invaders in 
space, speeding toward us in 10 attack 
formations of 55 in each group. The sen- 
sors detected four different types of at- 
tack craft: Large, Medium, Small, and a 
short profile craft which is the most dif- 
ficult to destroy. If you cannot stop these 

space attackers they will stop Earth 

for good. (Tl) 

Order No. 0240R $9.95. 



Instant Software 

PETERBOROUGH, N.H. 03458 603-924-7296 



(Tl) = TRS-80 Model 1, 
Level II, 16K RAM. 

(T2) = TRS-80 Model 1, 
Level II 16K, Expansion 
Interface 16K+1 disk 
drive. 



TO ORDER 

See Your Local 
Instant Software Dealer 
or Call Toll- Free 
1-800-258-5473 



*A trademark of Tandy Corporation. 
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Ask for Instant Software at a computer store near you. 



ALABAMA 

ANDERSON COMPUTERS, Huntsville 

COMPUTER CENTER, Tuscaloosa 

COMPUTERLAND, Huntsville 

OLENSKY BROTHERS, INC., Mobile 

ALASKA 

JUNEAU ELECTRONICS. Juneau 

ARIZONA 

COMMERCIAL & HOME SYSTEMS, Tucson 

COMPUTER STORE, Phoenix 

M & M ELECTRONICS, Safford 

MESA ELECTRONICS, Mesa 

MILLETS ELECTRONICS, Mesa 

PERSONAL COMPUTER PLACE, Mesa 

PROFESSIONAL DATA SYSTEMS, Phoenix 

RUSALEM ELECTRONICS, Sun City 

SIMUTEK, Tucson 

SOFTWARE STATION, Tempe 

ARKANSAS 

DR. JAMES A. CAPPS. JR., Spnngdale 

CALIFORNIA 

ADVANCE RADIO (R/S Dealer), Grass Valley 

ADVANCED COMPUTER PRODUCTS, Santa Ana 

AMCO ELECTRONIC SUPPLY, Azusa 

BYTE INDUSTRIES. Hayward 

BYTE SHOP. Cerritos 

BYTE SHOP, Citrus Heights 

BYTE SHOP, Mountain View 

BYTE SHOP, Placentia 

BYTE SHOP OF SOUTH SAN JOSE, San Jose 

CAPITOL COMPUTER SYSTEMS, Sacramento 

COAST ELECTRONICS, Morro Bay 

COMPUTER HORIZONS, Camarillo 

COMPUTER MART OF CALIFORNIA, INC , 

Diamond Bar 

COMPUTER MERCHANT, San Diego 

COMPUTER STORE, San Leandro 

COMPUTER WORLD, Lawndale 

COMPUTER WORLD. Westminster 

COMPUTERLAND. El Cerrito 

COMPUTERLAND, San Diego 

COMPUTERLAND SOUTH BAY, Lawndale 

DIMENSIONAL SOFTWARE, San Diego 

ELECTRONIC SYSTEMS, San Jose 

GRASS VALLEY COMPUTER SYSTEMS, 

Penn Valley 

HOBBl TRONICS. San Jose 

HOBBY WORLD ELECTRONICS, Norlhridge 

HOUSE OF 80. Artesia 

HUNTINGTON COMPUTING, Corcoran 

MALIBU MICROCOMPUTING. Malibu 

MARFAM. San Jose 

MICROCOMPUTER WAREHOUSE, Sacramento 

MN & T INDUSTRIES, Lompoc 

OPAMP/TECHNICAL BOOKS, Los Angeles 

OPPORTUNITIES FOR LEARNING, Chatsworth 

PC COMPUTERS, El Cerrito 

Q I COMPUTER, INC.. Lawndale 

R&V SOUND (R/S Dealer), Fortune 

RADIO SHACK, San Diego 

SILVER SPUR ELECTRONICS, Chino 

SOFTWARE PLUS, El Toro 

STRAWFLOWER ELECTRONICS (R/S Dealer), 

Half Moon Bay 

WABASH APPLE, El Toro 

WENNER BUSINESS SYSTEMS. Los Altos 

COLORADO 

APPARAT, INC., Denver 

COLORADO COMPUTER SYSTEMS, Westminster 

COMPUTER SHACK, Pueblo 

COMPUTERLAND-NORTH DENVER, Arvada 

POOR RICHARDS CALCULATORS, Fort Collins 

SOFTWARE GOURMET, Denver 

CONNECTICUT 

AM COMPUTER PRODUCTS, Southington 

AMERICAN BUSINESS COMPUTERS, Groton 

BYTE ME COMPUTER SHOP, New London 

COMPUTER LAB, New London 

COMPUTER STORE, Windsor Locks 

COMPUTERLAND, Fairfield 

COMPUTERLAND, Hamden 

COMPUTERWORKS, INC., Westport 

DIVERSIFIED ELECTRONICS, New Haven 

EAB ENTERPRISES, Old Greenwich 

INSTRUCTIONAL SYSTEMS COMPUTERS, 

Manchester 

TECHNOLOGY SYSTEMS. Bethel 

DELAWARE 

MICRO PRODUCTS, Wilmington 

OMNIFAX, Wilmington 

DISTRICT OF COLUMBIA 

THE PROGRAM STORE, Washington, DC. 

FLORIDA 

ADVENTURE INTERNATIONAL, Casselberry 

AMF MICROCOMPUTER CENTER, Tampa 

ATLANTIC SALES, Miami 

COMPUTER JUNCTION, Fort Lauderdale 

COMPUTER SHACK, INC , Jacksonville 

COMPUTER STORE, Clearwater 

COMPUTER SYSTEM RESOURCES, Gainesville 

COMPUTER WORLDS, Clearwater 

COMPUTERLAND. Boca Raton 

COMPUTERLAND, Fort Lauderdale 

COMPUTERLAND, Jacksonville 

COMPUTERLAND. Sarasota 

COMPUTERLAND, Tampa 

COMPUTERLAND, West Palm Beach 

HEATHKIT ELECTRONIC CENTER, Hialeah 

H.I.S. COMPUTERMATION, Melbourne 

MICROCOMPUTER SYSTEMS, INC., Tampa 

SOUND IDEAS, Gainesville 

SOUTH EAST MICRO DATA, Orlando 



WILLIAMS RADIO & TV., Jacksonville 

YOUR BASIC COMPUTER CENTER, Fort Pierce 

GEORGIA 

ATLANTA COMPUTER MART, Atlanta 

BAILEY'S COMPUTER SHOP, Augusta 

DELTA DATA DYNAMICS, Atlanta 

FLEMING DRUG CO., Wrens 

MICRO COMPUTER SYSTEMS, Atlanta 

HAWAII 

COMPUTER CENTER, Honolulu 

COMPUTERLAND OF HAWAII, Honolulu 

RADIO SHACK ASSOC. STORE, Honolulu 

IDAHO 

DENNIS STONE ENTERPRISES, Fruitland 

ELECTRONIC SPECIALTIES, Boise 

R & L DATA SYSTEMS, Idaho Falls 

ILLINOIS 

ALPINE COMPUTER CENTER, Rockford 

BYTE SHOP. LaGrange 

CHICAGO MAIN NEWSTAND, Evanston 

COMPUTER STATION, Granite City 

COMPUTER STORE, Rockford 

COMPUTERLAND, Mundelein 

COMPUTERLAND, Niles 

COMPUTERLAND, Peoria 

GARCIA AND ASSOCIATES. Chicago 

ICOM, Lombard 

MAIN STREET COMPUTER CO, Decatur 

MIDWEST MICRO COMPUTERS, Lombard 

WALLACE COMPUTERS, Peoria 

INDIANA 

COMPU-TECH MICROCOMPUTER SYSTEMS, 

Dunkirk 

COMPUTER CENTER, South Bend 

DIGITAL TECHNOLOGY, Lafayette 

FALL CREEK ELECTRONICS, Pendleton 

IOWA 

BUSINESS DATA PROCESSING, Des Moines 

CYBERIA, INC., Ames 

MEMORY BANK, INC., Bettendorf 

KANSAS 

CENTRAL KANSAS COMPUTERS, Herington 

LOUISIANA 

ACME BOOK CO., Baton Rouge 

MAINE 

MAINE COMPUTRONICS, Bangor 

MAINE MICRO SYSTEMS INC., Auburn 

MID-MAINE COMPUTER COMPANY, Auburn 

RADIO SHACK, South Portland 

MARYLAND 

CLAYTON ELECTRONICS, Towson 

COMM CENTER, Laurel 

COMPUTER AGE, Silver Springs 

COMPUTERS ETC., Towson 

JACK FIVES ELECTRONICS INC., Pikesville 

PROGRAM STORE, Baltimore 

SOLON SOFTWARE, Rockville 

MASSACHUSETTS 

COMPUTER CITY, Charlestown 

COMPUTER PACKAGES UNLIMITED, West 

Boylston 

COMPUTER VILLAGE, W. Springfield 

LAND OF ELECTRONICS, Lynn 

LIGHTHOUSE COMPUTER SOFTWARE, Rehoboth 

MARK GORDON COMPUTERS, Cambridge 

SMALL BUSINESS SYSTEMS GROUP. Dunstable 

SOUND COMPANY, Springfield 

TUFTS RADIO ELECTRONICS, Medford 

MICHIGAN 

ALL FOR LEARNING, W. Bloomfield 

ALTERNATE SOURCE, Lansing 

A.M. ELECTRONICS. Ann Arbor 

COMIC KINGDOM, Detroit 

COMPUTER CENTER, Garden City 

COMPUTER CONNECTION, Farmington Hills 

COMPUTER MART, Clawson 

COMPUTER ROOM, Kalamazoo 

COMPUTERLAND, Kentwood 

COMPUTERLAND, Southfield 

COMPUTRONIX, Midland 

EIGHT BIT CORNER, Muskegon 

FERRIS RADIO, Hazel Park 

GOLDEN ANVIL, South Haven 

HOBBY HOUSE, Battle Creek 

LEVEL IV PRODUCTS, INC., Livonia 

LYCEUM, INC., Warren 

MAIN SYSTEMS, INC., Flint 

MID-MICHIGAN MEMORY, Dimondale 

NEWMAN COMPUTER EXCHANGE, Ann Arbor 

TRI-COUNTY ELECTRONICS & SOUND CENTER, 

Fenton 

WIZARD'S ARSENAL, East Lansing 

YE OLDE TEACHERS SHOPPE, Ypsilanti 

MINNESOTA 

CODE ROOM, Eden Prairie 

DIGITAL DEN, Burnsville 

MINNESOTA SOFTWARE, White Bear Lake 

PERSONAL BUSINESS SYSTEMS, Minneapolis 

ZIM COMPUTERS, Brooklyn Center 

MISSISSIPPI 

C-COM, Jackson 

DYER'S, INC., West Point 

SOFTWAREHOUSE, Jackson 

MISSOURI 

CENTURY NEXT COMPUTERS, Columbia 

COMP-U-TRS SOFTWARE CENTER, Florissant 

COMPUTER CENTER, Joplin 

COMPUTERMART, Springfield 

CRC COMPUTERS, Joplin 

PERSONAL COMPUTER, Carl Junction 

RADIO SHACK, Warsaw 

SOFTWARE SHACK, Belton 

UNITED COMPUTER STORES, St. Charles 



Instant Software 



Peterborough, N.H. 03458 



MONTANA 

COMPUTER STORE, Billings 

INTERMOUNTAIN COMPUTER, Livingston 

NEBRASKA 

APPLETREE SOFTWARE, Battle Creek 

COMPUTERLAND, Omaha 

COMPUTERS WEST, Omaha 

MIDWEST COMPUTER CO., INC., Omaha 

SCOTTSBLUFF TYPEWRITER & OFFICE 

PRODUCTS, Scottsbluff 

NEVADA 

BYTE SHOP, Reno 

CENTURY 23, Las Vegas 

HOME COMPUTERS. Las Vegas 

HURLEY ELECTRONICS, Las Vegas 

NEW HAMPSHIRE 

BITSNBYTES COMPUTER CENTER, Concord 

COMPUTER TOWN, Salem 

COMPUTERLAND, Nashua 

PAUL'S TV, Fremont 

PORTSMOUTH COMPUTER CENTER, Portsmouth 

RADIO SHACK ASSOC. STORE, Keene 

STURDIVANT AND DUNN. Conway 

NEW JERSEY 

ABES TV SALES & SERVICE, Glassboro 

BARGAIN BROTHERS, West Trenton 

COMPUTER CORNER OF NJ, Pompton Plains 

COMPUTER ENCOUNTER, Princeton 

COMPUTER FORUM, Redbank 

COMPUTER MADNESS, Englishtown 

COMPUTER MART OF NJ, INC., Iselm 

COMPUTERLAND, Cherry Hill 

COMPUTERLAND, Paramus 

CROWLEY'S, Whitehouse Station 

DAVE'S ELECTRONICS, INC., Pennsville 

ELECTRONIC WORLD, Mantua 

G.S.B. ELECTRONICS, INC., Maple Shade 

J & J ELECTRONICS, INC. (R/S Dealer), 

Hackettstown 

LASHEN ELECTRONICS, INC., Denville 

MIDAS DATA SYSTEMS INC., Marlton 

OMNIFAX, Cherry Hill 

RADIO SHACK ASSOC. STORE, Moorestown 

SILENT PARTNER. Fort Lee 

NEW MEXICO 

AUTEL ELECTRONICS CO., Albuquerque 

J&W ENTERPRISES, Clovis 

MITCHELL MUSIC, Carlsbad 

THOMAS E. CARR JEWELER, Alamogordo 

WARGAMES WEST, Albuquerque 

NEW YORK 

A WORLD OF COMPUTERS, Port Chester 

ARISTO CRAFT DISTINCTIVE MINIATURES, 

New York 

ASD HOME COMPUTER CENTER, Poughkeepsie 

BERLINER COMPUTER CENTER. New Hyde Park 

C HABILD OF NEW DORP, Staten Island 

COMPUTER CORNER, White Plains 

COMPUTER ERA, New York 

COMPUTER FACTORY, New York 

COMPUTER RESOURCES, Williamsville 

COMPUTER SHOP, Kingston 

COMPUTER STORE, Rochester 

COMPUTER TREE, INC., Endwell 

COMPUTERLAND, Carle Place 

COMPUTERLAND, White Plains 

COMPUTERLAND OF NYC, New York 

DIGIBYTE SYSTEMS, New York 

80-MICROCOMPUTER SERVICES, Cohoes 

FUTURE VISIONS COMPUTER STORE, Melville 

HOME COMPUTER CENTER, Rochester 

LONG ISLAND COMPUTER GENERAL STORE. 

Lynbrook 

MR. COMPUTER, Wappingers Falls 

OMNIFAX, DeWItt 

SOFTRON SYSTEMS, Rensselaer 

UPSTATE COMPUTER SHOP, New Hartford 

NORTH CAROLINA 

BYTE SHOP, Greensboro 

SOUND MILL. Havelock 

TD'S RECORD SHOP. Sylva 

OHIO 

ABACUS II, Toledo 

ALTAIR SYSTEMS, INC., Dayton 

ASTRO VIDEO ELECTRONICS, INC., Lancaster 

BUS COMPUTER, Mentor 

CINCINNATI COMPUTER STORE, Cincinnati 

COMPUTER STORE, Toledo 

COMPUTERLAND, Columbus 

COMPUTERLAND, Mayfield Heights 

COMPUTERLAND, North Olmsted 

COMPUTERLAND, Warren 

CUSTOM SOFT, INC., Louisville 

H GABRIEL & CO., Madison 

JOBAR ENTERPRISES, Middlefield 

MICROAGE, Columbus 

MICRO COMPUTER CENTER. Centerville 

MICRO ELECTRONICS INC., Columbus 

MICRO-MINI COMPUTER WORLD, Columbus 

TWENTY-FIRST CENTURY SHOP, Cincinnati 

UNIVERSAL AMATEUR RADIO INC., Reynoldsburg 

WANNA PLAY, Cincinnati 

OKLAHOMA 

COMPUTER STORE, INC., Tulsa 

COMPUTER WORLD. Tulsa 

RADIO SHACK ASSOC. STORE, Guymon 

SOUNDS, ETC., Watonga 

VERN STREET PRODUCTS, Sapulpa 

OREGON 

COMPUTER PATHWAYS, Salem 

TRS-80 PRODUCTS LTD., Portland 

PENNSYLVANIA 

ALLIED HOBBIES, Philadelphia 

ARTCO ELECTRONICS. Kingston 

BELL ELECTRONICS, Girard 

COMPUTER WORKSHOPPE, Monroeville 

COMPUTERLAND, Gibsonia 

COMPUTERLAND, Whitehall 

COMPUTERLAND OF HARRISBURG, 

Mechanicsburg 

ERIE COMPUTER, Erie 

J & E COMMUNICATIONS, Duncansville 

MIGHTY BYTE COMPUTER CENTER, Horsham 

OMNIFAX, Feasterville 

OMNIFAX, Philadelphia 

PERSONAL COMPUTER CORP. Paoli 

PITTSBURGH COMPUTER STORE, Pittsburgh 



STEVENS RADIO SHACK DEALER, Phoenixville 

ROUTE 30 ELECTRONICS, Latrobe 

TELEVISION PARTS COMPANY INC., New 

Brighton 

WAYNESBURG RADIO. Waynesburg 

SOUTH CAROLINA 

OMNI ELECTRONICS, Charleston 

TENNESSEE 

ACE MINI SYSTEMS, Clarksville 

CHATTANOOGA COMPUTER CENTER, 

Chattanooga 

COMPUTER WORLD, Nashville 

COMPUTERLAB, Memphis 

H & H ELECTRONICS, Tullahoma 

WEBB'S PHARMACY & ELECTRONICS, Harriman 

TEXAS 

CODEDATA, INC., Arlington 

COMPUSHOP, Bellaire 

COMPUSHOP/FM1960W, Houston 

COMPUSHOP/N Fwy, Houston 

COMPUSHOP, Richardson 

COMPUTER N THINGS, Austin 

COMPUTER CONCEPTS, Beaumont 

COMPUTER HOBBY CENTER, Austin 

COMPUTER PORT, Arlington 

COMPUTER SALES AND SERVICE, Fort Worth 

COMPUTER SOLUTIONS, San Antonio 

COMPUTER TECH ASSOCIATES, El Paso 

COMPUTERLAND OF SW HOUSTON, Houston 

COMPUTERS BY O'NEILL. Lake Jackson 

COMPUTEX, Webster 

GATEWAY ELECTRONICS, Houston 

KA ELECTRONICS, Dallas 

MARYMAC INDUSTRIES (R/S Dealer), Houston 

PAN AMERICAN ELECTRONICS (R/S Dealer), 

Mission 

R.L. COLE'S ELECTRONICS, San Antonio 

WAGHALTER BOOKS, INC.. Houston 

UTAH 

COMPUTERLAND, Salt Lake City 

CTI, Provo 

D C COMPUTER CO., Provo 

QUALITY TECHNOLOGY, Salt Lake City 

VIRGINIA 

COMPUTER SOLUTIONS, Leesburg 

COMPUTER WORKS, INC., Harrisonburg 

HOME COMPUTER CENTER INC., Virginia Beach 

LITTLE SOLDIER, Alexandria 

WASHINGTON 

AMERICAN MERCANTILE COMPANY, Seattle 

BYTE SHOP, Bellevue 

COMPUTER CONNECTION, Silverdale 

COMPUTERLAND, Bellevue 

COMPUTERLAND, Federal Way 

EMPIRE ELECTRONICS, Seattle 

LORDS, Port Angeles 

MAGNOLIA MICRO SYSTEMS, Seattle 

PERSONAL COMPUTERS, INC., Spokane 

UNIVERSITY VILLAGE MUSIC, Seattle 

WESTERN MICROCOMPUTER CENTER, 

Bellingham 

WEST VIRGINIA 

COMPUTER CORNER, Morgantown 

COMPUTER STORE, Huntington 

SOUND & ELECTRONIC SPECIALTIES, 

Morgantown 

WISCONSIN 

BYTE SHOP, Milwaukee 

COLORTRON COMPUTER DIVISION, Racine 

COMPUTER WORLD. Appleton 

COMPUTERLAND, Madison 

COMPUTERLAND, Milwaukee 

COMPUTERLAND OF FOX RIVER VALLEY, 

Oshkosh 

MAGIC LANTERN COMPUTER, Madison 

PETTED MICROSYSTEMS, Milwaukee 

RADIO SHACK, Mauston 

S & O TV SALES, Monroe 

SOFTWARE CASSETTES, Madison 

WYOMING 

COMPUTER CONCEPTS, Cheyenne 

PUERTO RICO 

MICRO COMPUTER STORE, Caparra Terrace 



AUSTRALIA 

•DeFOREST SOFTWARE, Nunawading, Vic. 

CANADA 

•MICRON DISTRIBUTING, Toronto, Ont. 

Compumart, Ottawa, Ont. 

Micromatic Systems Inc., Vancouver, B.C. 

Micro Shack of W. Canada, Regina, Sask. 

Orthon Holdings Ltd., Edmonton, Alb. 

Total Computer Systems, Ajax. Ont. 

CARIBBEAN ISLANDS, CENTRAL AND SOUTH 

AMERICA 

•WEST INDIES SALES CO. LTD., Hialeah. FL, USA 

FRANCE 

•DANIEL P. LUCET. Alfortville 

GREECE 

•CARITATO TECHNICAL. Athens 

HONG KONG 

•ASSOCIATED INDUSTRIAL SUPPLIES. Hong 

Kong 

ITALY 

'BITS & BYTES, Milan 

KOREA 

•SIN HAN TRADING CORP., Seoul 

NETHERLANDS A BELGIUM 

•SOFTWARE IMPORT BRABANT, Eindhoven, 

Neth. 

NEW ZEALAND 

•VISCOUNT ELECTRONICS, Palmerston North 

NORWAY 

•A7S SORLUND, Vedavagen 

REPUBLIC OF SINGAPORE 

*OG BUSINESS COMPUTER, Singapore 

SOUTH AFRICA 

'BRIAN VICKERS, Sand ton 

SWEDEN 

•SENTEC AB, Jarfalla 

UNITED KINGDOM 

•CALISTO COMPUTERS, Birmingham, Eng. 

WEST GERMANY 

•MICROSTUFF, Frankfurt 

•REINHARD NEDELA, Markdorf 

•Instant Software Distributor 



With this SWTP program, young students will enjoy learning about arithmetic. 



Math Can Be Fun 



By Richard R. Parry 



Sample run. 

RUN 
HI! MY NAME IS PAL, WHAT'S YOURS? JENNIFER 
OK JENNIFER, LETS PLAY A NUMBERS GAME 
WOULD YOU LIKE INSTRUCTIONS (YES OR NO) ? YES 
I WILL GIVE YOU ADDITION, SUBTRACTION, MULTIPLICATION, 
OR DIVISION PROBLEMS. A LITTLE BIT OF EACH IF YOU LIKE 
SIMPLY 

TYPE 1 FOR ADDITION 
TYPE 2 FOR SUBTRACTION 
TYPE 3 FOR MULTIPLICATION 
TYPE 4 FOR DIVISION 
TYPE 5 FOR A LITTLE OF EACH 
WHEN YOU ARE DONE PLAYING, TYPE 999 WHEN I 
GIVE YOU A PROBLEM AND I WILL GIVE YOU YOUR SCORE 
DON'T FORGET TO DEPRESS THE 'RETURN' KEY AFTER EVERY ENTRY 
WHAT IS YOUR PLEASURE (1,2,3,4 OR 5)? 5 
WHAT MAXIMUM VALUE SHOULD I GIVE FOR ONE 
WHAT MAXIMUM VALUE SHOULD I GIVE YOU FOR 
HIT ANY KEY? P 



NUMBER ? 12 

THE OTHER NUMBER ? 



24 



1 . 


11 XC 


= 7 


CONGRATULATIONS 


2 . 


X12 


=7 12 


SORRY, TRY 


AGAIN JENNIFER 


2 . 


X1? 


=? 


NICE 


GOING 


JENNIFER 


3 . 


2 X2 : 


? 4 


VERY 


GOOD , 


JENNIFER 


4 . 


C X3 : 


:? 


CONGRATULATIONS 


5 . 


3 +4 : 


:? 7 


NICE 


GOING 


JENNIFER 


6 . 


12 -9 


--? 3 


CONGRATULATIONS 


7 . 


6 /6 - 


? 1 


NICE 


GOING 


JENNIFER 


8 . 


10 X5 


=7 55 


I KNOW YOU 


CAN DO BETTER THAN 


8 . 


10 X5 


= ? 15 


SORRY, TRY 


AGAIN JENNIFER 


8 . 


10 X5 


-7 50 


NICE 


GOING 


JENNIFER 


9 . 


40 /5 


= ? 9 


I KNOW YOU 


CAN DO BETTER THAN 


9 . 


4C /5 


= 7 8 


NICE 


GOING 


JENNIFER 


10 . 


4 X6 


= ? 24 


NICE 


GOING 


JENNIFER 


11 . 


8 +7 


-? 999 


HOPE 


TO SEE 


: YOU AGAIN JENNIFER 



THAT 



THAT 




Teaching machines have been 
around for a long time. Their ad- 
vantages are well known to educa- 
tors. With the proper software, any 
microcomputer can be transformed 
into a teaching machine. Programs 
have been written to teach many 
subjects, even a computer language. 
The software described in this arti- 
cle is aimed at teaching young stu- 
dents the four basic arithmetic func- 
tions: addition, subtraction, multi- 
plication and division. 

Program Requirements 

There are several features that 
should be incorporated into a teach- 
ing machine for it to be efficient and 
effective. Of utmost importance is 
the need to keep the student actively 
involved and interested. Little, if 
any, learning will take place if the 
student is ambivalent. 

The interactive nature of BASIC 
provides the involvement, and the 
novelty of communicating with a 
computer and receiving feedback 
provides the necessary interest. In 
addition, interest is enhanced by the 
personal nature of the messages that 
are communicated to the student by 
the computer. The responses use the 
student's name, which helps create a 
friendly environment conducive to 
learning. 

A good teaching machine should 
immediately and positively reward 
the student for a correct answer. Re- 



Address correspondence to Richard R. Parry, 
38W255 Deerpath Road, Batavia, IL 60510. 
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sponses such as "Nice going" or 
"Congratulations" go a long way in 
encouraging the child. If an incor- 
rect answer is given, the machine 
should provide neutral feedback in 
order not to offend or discourage the 
student. Responses such as "Sorry, 
try again" and "I know you can do 
better than that" encourage the stu- 
dent to continue. 

When an incorrect answer is giv- 
en, the machine gives an appropriate 
response and then gives the student 
the opportunity to try the problem 
again. In this Math Teacher pro- 
gram, there are six possible re- 
sponses: three to indicate a correct 
response and three for an incorrect 
response. 

A teaching machine should also be 
easy to use. For this reason, the pro- 
gram starts by asking if the student 
would like instructions. If so, the 
necessary instructions to use the 
teaching machine are displayed. 

It is also important that the student 
be able to alter the complexity of the 
problems by allowing the student to 
insert the maximum value that 
should be given for each of the two 
numbers that are used in formulat- 
ing the problem. 

The machine should also provide 
variety by allowing the student to 
select either addition, subtraction, 
multiplication or division problems. 
A random sampling of each of these 
categories is also possible. Because 
of this flexibility, you can use the 
program for several grade levels. For 
example, addition is typically taught 
in first grade, subtraction in second, 
multiplication in third and division 
in fourth. 

Finally, the machine should in- 
dicate the progress of the student. 
This provides additional feedback 
(hopefully, it is positive feedback). 
When the student is finished an- 
swering questions, he types 999. The 
machine then displays the total 
number of different problems an- 
swered, the number of correct and 
incorrect answers and the percent- 
age correct. 

The program listing shown was 
written in SWTP BASIC, Version 
2.0. Few, if any, instructions are 
unique to this version; it should, 
therefore, run on any BASIC ma- 
chine with little or no modification. 
The program is not particularly com- 
plex and can be easily modified if 
necessary. Several REM lines are 
given throughout the program to aid 
in understanding the program. ■ 



Sample run continued. 




TOTAL NUMBER OF PROBLEMS 
TOTAL NUMBER CORRECT 7 
TOTAL NUMBER WRONG 3 
PERCENTAGE CORRECT 70 % 


10 


READY 
I 









Program listing. Arithmetic program in SWTP BASIC. 



0100 
0110 
012C 
013C 

one 
on? 

0143 

0144 

0150 
0160 
01 70 
0180 
0190 

020C 

0210 

0220 

0222 

C223 

0224 

C23C 

0240 

C25G 

026C 

0270 

0280 

0290 

0291 

0292 

0293 

0294 

0300 
031C 
0320 
033C 
C34C 
035C 
0360 
0370 
0380 
039 C 

C401 
0410 
0420 
0430 
044C 
0450 
C460 

0470 
0480 

0490 

C5G0 

0510 
0520 

0530 
0540 
0550 
0560 
0570 
05CC 
0590 

0600 
0610 
0620 
0630 



LINE= 80 
X=RND<1) 
PRINT "HI! 
INPUT 
PRINT 
PRINT 
INPUT 



MY NAME IS PAL, WHAT'S YOURS"; 

Ml 

"OK ";N$;", LETS PLAY A NUMBERS GAME 

"WOULD YOU LIKE INSTRUCTIONS (YES OR 

Y$ 
IF LEFT$(Y$,1)="NT THEN 230 
PRINT 
PRINT 

PRINT "SIMPLY" 
PRINT "TYPE 1 FOR ADDITION" 
PRINT "TYPE 2 FOR SUBTRACTION 



NO) 



"I WILL GIVE YOU ADDITION, SUBTRACTION, MULTIPLICATION," 
"OR DIVISION PROBLEMS. A LITTLE BIT OF EACH IF YOU LIKE" 



PRINT 
PR I NT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
PRINT 
INPUT 
PRINT 
INPUT 
PR I NT 
INPUT 

FOR 1=1 TO 
R1=RND(0) 
NEXT I 



TYPE 3 FOR MULTIPLICATION" 

TYPE 4 FOR DIVISION" 

TYPE 5 FOR A LITTLE OF EACH" 

WHEN YOU ARE DONE PLAYING, TYPE 999 WHEN I" 

GIVE YOU A PROBLEM AND I WILL GIVE YOU YOUR SCORE" 

FORGE TO DEPRESS THE 'RETURN' KEY AFTER EVERY ENTRY' 
PLEASURE (1,2,3,4 OR 5)"; 



IS YOUR 



"WHAT 
T 

"WHAT MAXIMUM VALUE SHOULD I GIVE FOR ONE NUMBER "• 

N 

"WHAT MAXIMUM VALUE SHOULD I GIVE YOU FOR THE OTHER NUMBER " 

P 

"HIT ANY KEY"; 

R$ 

ASC(R$) 



IF T < 5 THEN 330 

LET G = 1 

LET T= INT(4*RND(0) + 1) 

LET A z A + 1 

LET X = INT((N*1)*RND(0)) 

LET Y = INT((N*-1)*RND(0)) 

ON T GO TO 380,420,500,540 



REM **** 

LET Z1 = 

PRINT 



A: 



•ADDITION* 
X ♦ Y 

. "| Xf "♦• 

GOTO 610 

REM ****** SUBTRACTION* 

IF X> Y THEN 460 

LET XI = Y 

LET Y = X 

LET X=X1 

LET Z1 = X - Y 



tt _tt 



y;"= 



PR I NT 
GOTO 61 



♦ A, » T, - 



REM ***** 

LET Z1 = 

PRINT A:' 
GOTO 610 



•MULTIPLICATION**^ 
X * Y 



REM ******D!V!S!0N* 

IF X > THEN 570 

LET X - Y 
LET Y = 

LET L = X * Y 
LET Z1 = Y 
PRINT A:". 



••— •• 



REM ****< 

INPUT Z 

IF Z = 999 THEN 790 

IF Z = Z1 THEN 700 



, L, / , A, - 

INPUT THE ANSWER PORTION OF THE PROGRAM" 
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OHIO SCIENTIFIC 

S-FORTH - a full implementa- 
tion of Fig-FORTH including 
editor, virtual disk sub-sys- 
tem, and compatibility with 
OS65D-3 on 5Va" or 8" disk. 
$29.95. 

Source listing $24.95. 
Both for $49.95. 

TOUCH TYPING - 15 lesson 
set teaches you to use all let- 
ters and numerals without the 
need to look at the keyboard. 
Requires 32x64 display. 8K. 
$19.95. 

FAILSAFE +2 - a sophisti- 
cated game based on the elec- 
tronic warfare environment en- 
countered by aircraft during 
nuclear war. 8K. $8.95. 
INTELLEGENT TERMINAL 
EMULATOR - down load, edit, 
then send files back to host 
computer. Full or half duplex, 
many other features. Disk sys- 
tems. $24.95. 

Send for a FREE complete 
software and hardware cata- 
log. 

Aurora Software Associates 

P.O. Box 99553 

Cleveland, Ohio 44199 

(216)221-6981 



Program continued. 



C640 
0642 
0650 
0660 
0666 
0670 

0672 

0674 

0680 

0690 

0700 

C7C1 

0710 

0720 

0728 

0730 

C732 

0734 

0740 

0750 

0760 

0770 

0780 

0790 

080C 

0810 

0820 

0830 

0840 

0850 

0860 

08 70 

0880 

C89C 



R3=RND(C) 

IF R3 > .333 THEN 668 
PRINT "SORRY, TRY AGAIN 
GOTO 680 

IF R3 > .667 THEN 674 
PRINT "I KNOW YOU CAN 

GOTO 680 

PRINT "CONCENTRATE 

LET F - 1 

ON T GO TO 390,470,510,590 

R2=RNU(0) 

IF R2 > .333 THEN 728 
PRINT "CONGRATULATIONS" 
GOTO 740 
IF R2 > .667 THEN 734 



N$> 



DO BETTER THAN THAT 



N$ 



GOOD ":N$ 



PRINT "VERY 

GOTO 740 

PRINT "NICE GOING 

IFF- 1 THEN 760 

LET B = B + 1 

LET F = 

IF G = 1 THEN 320 

GOTO 330 



N$ 



PRINT 
LET A 
LET C 
LET D 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PR I NT 
END 



HOPE 
A - 
A - 
100 



TO 

1 

B 



SEE YOU AGAIN ";N$ 



B/A 



"TOTAL NUMBER OF PROBLEMS 
"TOTAL NUMBER CORRECT ";B 
"TOTAL NUMBER WRONG ";C 
"PERCENTAGE CORRECT ";D; 



;A 



p 




dapple 

April Specials! 

Disk Based System: Apple 11 
oe Apple II Plus with 48k 
RAM installed, Disk II with 
controller, DOS 3.3 $1899 

(shipped free continental U.S.A.) 

THE SOURCE® FREE! Buy 
the D.C. Hayes Micromodem 
II® for $379.95 and we'll give 
you The Source (a $100 
value) FREE! 

PAPER TIGER® SALE! 

IDS 440G $749 

IDS 445G 799 

IDS 460G 1249 

(quantities limited) 
^^ CALL TOLL FREE 
'^STj (800) 621-5802 



ERICKSON 

COMMUNICATIONS 



® 




^254 



Chicago. IL 60630 

5456 North Milwaukee Ave. 

(31 2| 631 -5181 Iwithin Illinois) 





When you buy your 
TRS 80™ equipment! 

Use our loll free number lo 
:heck our price before you buy jjjgj 
a TRS 80™ . . . anywhere! 





SALES COMPANY 

1412 WEST FAIRFIELD DR. 
P.O. BOX 8098 PENSACOLA FL 32605 
904/438-6607 
nationwide 1 800 874 1551 g? 



Computer 




BASIC 

» ill : WtnKTMl CMTSt M tj 

Computer 

Programming 

BASIC 

WHi « i MWMtJ 
MkRT 1 



SNa 



**^i 



Computer * 

Programming hi 

■ASK 

t KU MmCTNH OMKi »«MMM 

Microcomputers are coming — ride the 
wave! Learn to program with a new course 
written for the beginner. Learn BASIC the 
language of the small computer and the 
most easy-to-learn computer language in 
widespread use. A self-instruction course 
which takes you from complete ignorance 
step-by-step to real proficiency with a 
unique style of graded hints. 60 illustrated 
lessons teach the five essentials of good 
programming: problem definition; flow- 
charting; coding the program; debugging; 
clear documentation. And you don't even 
need a computer! 
Price: $22.95 including shipping. 

Also available: 

Design of Digital Systems — $19.95 
Digital Computer Logic 

and Electronics — $14.95 

Send check with order to:- 

Cambridge Learning Inc., 

1 Judith Drive 

North Reading, MA 01864 

or call (617) 664-3657 with Mastercard 

or VISA. 

Mass. residents add 5% Sales Tax. 

$5 discount for orders over $30.00 ^ 271 

CAMBRIDGE LEARNING INC. 
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Orange micro 



*^310 



CENTRONICS 737 XXSSS"* 




• 18 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 50/80 CPS • 9 1 /2" Pin 
Feed/Friction feed • Reverse Platen • 
80/132 columns 

CENTRONICS 737-1 (List $995) $765 

CENTRONICS 7373 (List $1045) $815 



EPSON MX80/MX70 



Low-Priced Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 

• 80 CPS • Bidirectional, Logic seeking • 
40, 66, 80, 132 columns per line • 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling • Multi-pass printing • Ad- 
justable tractors 

EPSON MX80 (List $645) SCall 

EPSON MX 70 Dot graphics, 5x7 matrix (List $450) $Call 




I f 



IDS 445G 
IDS460G 
IDS 560G 



IDS PAPER TIGERS 

Dot Resolution Graphics, quality print 

• 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders • Over 
150 CPS • bi-directional, logic seeking 
(460) • 8 character sizes; 80-132 columns 

• Adjustable tractors • High-resolution dot 
graphics • Proportional spacing & text 

™™™™ mi justification (460). 

7 wire printhead, graphics (List $895) $ 750 

9 wire printhead, graphics (List $1394) $1150 

9 wire, wide carriage, graphics (List $1794) $1590 



THE COMPUTER PRINTER 
SPECIALISTS" 




TELEVI DEO CRT'S 

PRICES SLASHED! 



QUANTITY PRICING AVAILABLE 



TVI912C1 
TV I 920C > 
TVI950 ) 



Please Call Toll Free 
Prices are too low to 
advertise 



PRINTERS 

ANACOM 150 150 CPS, wide carriage, 9x9 dot (List $1350) $1 150 

ANADEX 9500 wide carriage, graphics (List $1650) $1350 

VISTA V300 (C. ITOH) Typewriter quality, daisy wheel (List $1895) $Call 

OKIDATA MICROLINE 80 (List $699) $ 520 

NEC 5530-5 letter quality, RO, parallel, tractors (List $2970) $2599 

MALIBU Dot graphics, 132 Col, Letter quality $ Call 

QUME 5/45 Typewriter quality (List $2905) $2559 

INTERFACE EQUIPMENT 

CCS APPLE PARALLEL Interface card and cable $ 1 50 

SSM AIO BOARD Serial/Parallel interface board (List $225) $ 1 75 

TRS-80 CABLES expansion interface or direct $ Call 



TOLL FREE (800) 854-8275 

CA,AL, HI (714)630-3322 



Phone orders WELCOME; same 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu- 
facturer's warranty included on all 
equipment. Prices subject to 
revision. 



Call for FREE CATALOG 






£.- 



/* 



Orange 

fTlfCrO, Inc. 




3150 E. La Palma, Suite I 
Anaheim, CA 92806 



INDISPENSABLE 




Software and hardware analyses, industry trends, 
news and interviews. You'll find it all in InfoWorld, 
the microcomputer newspaper. Ours is a consumer 
advocate's point of view, so you'll get the straight 
story on all recent developments and products. 

Subscribe to InfoWorld. After you read your first 
issue you'll think it's indispensable, too. 

Mail this form or a facsimile to: 
InfoWorld, 530 Lytton Avenue, 
Palo Alto, California 94301 Attn: Carol 



»^251 




World 



Please start my subscription to Info World, the microcomputer newspaper. 

□ $18 one year (surface mail) □ $28 one year first class □ $35 one year Canada & Mexico 

□ $65 Airmail to Rest of World 

□ My check is enclosed □ Bill Me Charge my: □ Mastercharge □ BankAmericard/Visa □ American Express 
(MC only: list 4 digits above your name ) 

Card No. Exp. Date Signature Date 



First Initial 

Company Name 

Address 

City 



Middle Initial 



Surname 



State Zip Code _ 

InfoWorld, 540 Lytton Avenue, Palo Alto, California 94301, Attn: Carol 



SIRIUS8000and80 + 

HIGH PERFORMANCE, LOW COST 
FLOPPY ADD-ONS! 



The SIRIUS SYSTEMS 8000 and 80 + 
Series of Floppy Disk Add-Ons are de- 
signed to provide unmatched versatili- 
ty and performance for your TRS-80* 
MOD I and MOD II. 
80+ FOR YOUR MODI- 
COMMON CHARACTERISTICS include 
■SINGLE/DOUBLE Density Operation 
■90 Days P&L WARRANTY BMix any 
or all 80 + on the SS Standard Cable 
■Exceptional Speed Stability B5ms 
track-to-track access time (25ms for 
the 80 + 5) BSwitch Selectable Drive 
Address 

The SIRIUS 80 + 5 is a SINGLE SIDED, 
40 TRACK Disk Drive with 102K/204K 
Bytes Single/Double Density Opera- 
tion. SPECIAL INTRODUCTORY 
PRICE!!! 

SIRIUS 80 + 5 $299.95 

SIRIUS 80 + 5A 

(with Floppy-Disk Option) 314.95 

SIRIUS 80 + 1— a SINGLE SIDED, Fast 
40 TRACK Disk Drive with 102/204K 
Bytes Single/Double Density Opera- 
tion. 

SIRIUS 80 + 1 349.95 

SIRIUS 80 + 2— a DOUBLE SIDED, 80 
TRACK (40/side) Disk Drive. It appears 
to the TRS-80* as TWO 40 TRACK 
drives yet COST LESS THAN HALF 
THE PRICE! This unit may require the 
SS Standard Cable. Formatted data 
storage is 204K/408K Bytes Single/ 
Double Density. 
SIRIUS 80 + 2 429.95 




SIRIUS 80 + 3— a SINGLE SIDED, 80 
Track (96 tpi) Disk Drive. Offering 2 1/3 
times the storage of a standard Radio 
Shack Drive (204/408K Bytes Single/ 
Double Density), the 80 + 3 reduces the 
need for diskettes tremendously!! 

SIRIUS 80 + 3 479.95 

SIRIUS 80 + 4— a DOUBLE SIDED, 160 
track (80/side-96 tpi) Disk Drive. The ul- 
timate in State-Of-The-Art 5 1/4" Floppy 
Disk Technology, the 80 + 4 is seen by 
the TRS-80* as TWO single sided 
drives. Thus, in terms of capacity, one 
80 + 4 is equivalent to 4 2/3 standard 
Radio Shack drives— at a savings of 
over 73%. (With a Double Density Con- 
verter, the available memory is huge — 
408K/916K Bytes Single/Double Densi- 
ty!!) 

SIRIUS 80 + 4 629.95 

Note: The Expansion Interface limits 
drives to 12ms track-to-track 
•TRS-80 of Tandy Corp. 
ACCESSORIES 

SS Standard 2 Drive Cable $29.95 

5 1/4" Diskettes (Box of 10) 29.95 

NEWDOS/80-Sophisticated Operating 
System for the TRS-80* from 
Apparat 139.95 



I 



Save up to 10% with these SIRIUS Packages 

SIRIUS 80 + 5, NEWDOS/80, and Two Drive Cable $429.95 

SIRIUS 80 + 3, NEWDOS/80, and Two Drive Cable 624.95 

SIRIUS 80 + 4, NEWDOS/80, and Two Drive Cable 749.95 

TWO SIRIUS 80 + 5's (SPECIAL INTRODUCTORY PRICE! !) 2 for/559.95 

TWO SIRIUS 80 + 3's, NEWDOS/80, and Two Drive Cable 999.95 

TWO SIRIUS 80 + 4's, NEWDOS/80, and Two Drive Cable 1349.95 

FOR YOUR MOD II— SIRIUS 8000 (NEW!!) 

(All SIRIUS 8000 Series 8" Floppy Disk Drives include Case and Power Supply.) 

SIRIUS 8000— SINGLE SIDED, 77 TRACK 8" Disk Drive $649.95 

SIRIUS 8500— DOUBLE SIDED, 154 TRACK 8" Disk Drive 829.95 

SIRIUS 8100—2 DRIVE, SINGLE SIDED Expansion System 995.95 

SIRIUS 8150—2 DRIVE, DOUBLE SIDED Expansion System 1360.95 

2 Drive, 50 Conductor Cable for MOD II 34.95 



PRIAM 
Hard Disks 

Now Available 
from SIRIUS 

SYSTEMS! 



i )* 




PRIAM s high-performance, low-cost Winchester disc drives speed up throughput and expand data storage 
from 20 megabytes to 154 megabytes And a single controller can be used to operate 14-inch-disc drives with 
capacities of 33, 66, or 154 megabytes or floppy-disc-size drives holding 20 and 34 megabytes So it's easy to 
move up in capacity, or reduce package size, without changing important system elements or performance 



Fast. Linear Voice Coil Positioning 
10 ms track-to-track positioning 
Fully servoed head positioning 
Dedicated servo tracks 



DC Power required only' 
Simple, parallel Interlace 
Optional SMD Interface 



50 ms Average Positioning time 
90 ms Maximum Positioning Time 
6 4 ms Average Latency 



THE PRIAM LINEUP 

Size 

7"x17"x20" 



7 

r 
r 



Model/Disc Size Capacity 

DISKOS 2250(1 4") 22Mbytes 

DISKOS 3350 1 14 ) 33Mbytes 

DISKOS 6650 14") 66 Mbytes 

DISKOS 15450(14 ) 154 Mbytes 

DISKOS 2050 ( 8 ) 20 Mbytes 

DISKOS 3450 ( 8") 34 Mbytes 

DISKOS 1070 10 6 Mbytes floppy-size 

Optional SMD interface available for $ 150 

SIRIUS SYSTEMS Hard Disk Enclosures include all internal cabling , a power supply, 

case and a fan for reliable operation. 

14" DISKOS DRIVE CASE $375.00 

8" DISKOS DRIVE CASE 265.00 



4 62 
4 62 



■ 17 
• 17" 

< 17 
855 
855 



20 
20 
20 
< 14 25 

- 14 25 



Weight 

33lbs. 

33 lbs 
33 lbs 
33 lbs 
20 lbs 
20 lbs 
(low) 



Price 

$2495 

$2995 
$3749 
$4695 
$2995 
$3745 
$2195 



introducing the versatile, Low-cost 
OMEGA series Controller 



As new technological advances bring down the 
cost of fast, reliable mass data storage, the need 
for an inexpensive, versatile controller have be- 
come greater and greater To meet this need 
SIRIUS SYSTEMS' OMEGA Series Controller 
was designed. 

The SIRIUS OMEGA Series Controller Module 
utilizes an onboard microprocessor to 
mediate data transfer to a wide variety of 
peripherals from an equally wide variety of host 
computer systems. Up to four Winchester Hard 
Disks (8 "or 14 "), four 5'/4" Floppy Disks Drives 
and/or up to eight 8' Floppy Disk Drives may be 
in use at one time. 



SPECIFIC HARDWARE 
FEATURES INCLUDE: 

■ Control of up to twelve Floppy Disk Drives 
(eight 8 ' ' and/ or tour5V* ' ') 

• 8" and/ or 5 V« ' ' Disk Drive Utilization 

• Single (FM) or Double (MFM) density data 
storage 

• Hard or Soft sectored diskette usage 



• Utilization of Quad" density (96 tpi) 8 or 
5V*" Disk Drives 

■ Control of up to tour WINCHESTER type 
PRIAM DISKOS Disk Drives 

• 8" or 14" may intermix on the same cable 

• Accommodates 8 and/or 14" drives of 
10.6 Mbytes to 154 Mbytes 

• Ultra-Fast data transfers 

■ Extremely flexible host-controller interfacing 

SPECIFIC SOFTWARE 
FEATURES INCLUDE: 

■ Dynamic format modifications via command 
words 

■ Extremely flexible format acceptance for un- 
usual data storage formats 

■ Easily interfaces to standard operating sys- 
tems (TRS-DOS-CP/M- .etc) 

■ Operates in either get/put sector mode or 
data string mode 

■ Performance parameters may be changed by 
EPROM replacement or Dynammic Repro- 
gramming 

CP/M™ of Digital Research 



THE OMEGA-S100— a DMA, Single Board controller available in Hard Disk, Floppy 
Disk and Combinational Versions. 

OMEGA-S100 FDC (Floppy Disk only version) $495.95 

OMEGA-S100 HDC (Hard Disk only version) 725.95 

OMEGA-S100 FHDC (Floppy and Hard Disk version) 975.95 

THE TRS-80* MOD II OMEGA— a Single Board, DMA Hard Disk Controller for the Ra- 
dio Shack MOD II. OMEGA-MOD II $725.95 

THE LSI-II OMEGA— a DMA, Single Board (quad width), DEC compatible Hard 
Disk controller for Q-BUS type computers (LSI-11/2 and LSI-11/23 compatible). 

OMEGA-LS1 11 $1395.00 

NOTE: OMEGA Controllers available soon for the TRS-80* MOD I, STD BUS, and 
other systems. Consult SIRIUS SYSTEMS for current prices and availabilities. 

PACKAGES (NEW!!!) 

20 MegaByte, S-100 or MOD II system with Hard Disk Drive, Case & Power Supply, 

Cables, OMEGA Controller and Documentation— $3615. 

33 MegaByte, S-100 or MOD II System (as above) $4115. 

154 MegaByte, S-100 or MOD II System (as above) $5820. 

CP/M' rff 2.2 Operating System for above packages (specify S-100 or MOD II) $170. 



SPECIAL 
PURCHASE!! 

NEW SIEMENS 8" 
and 5 1 /." Disk 
Drives at SUPER 
DISCOUNTS! 



SIEMENS FDD-100-8 Single sided, 
8" Single or Double Density Disk 
Drive $389.95 

(2/S359.95 ea) 
SIEMENS FDD-100-5 Single sided, 
5V*" Single or Double Density Disk 
Drive $249.95 

(2/$229.95 ea) 
SIEMENS Technical Manual (specify 
8" or 5 1 /4*') $12.95 



TFORTH'-whatit 

has to offer YOU! 

TF0RTH is a procedural FORTH type language 
which specifies a process rather than a desired 
result Designed to run on the TRS-80*. 
TF0RTH is a very powerful tool by itself or 
used in conjunction with Assembly Program- 
ming A rich set of WORDS come with TF0RTH 
and many features considered as "extra with 
other FORTH languages are standard with 
TF0RTH. These features include: 

■ Advanced Math Package 

■ Line Editor 

■ Macro Assembler 

■ Re-Entrant Code 

■ Super Graphics Capabilities 

■ Sophisticated User Functions 

■ 140 Page User s Manual 

■ Virtual memory 

■ Interpreter 

■ Compiler 

■ Produces CMD Files 

■ Expandable 

■ And many, many other features 

TF0RTH from SIRIUS comes on diskette com- 
plete for the TRS-80* with as little as 16K of 
memory and a single Disk Drive 
TFORTH $129.95 



STATE-OF-THE-ART DISK DRIVES 



(B) 

QUME DataTrak 8 

8" Disk Drive 

DOUBLE SIDED! 
DOUBLE DENSITY! 

High performance Double Sided Disk 8" Disk 
Drive ■ Single or Double Density ■ Door Lock 
and Write Protect INCLUDED' ■ Negative DC 
Voltage not required ■ Low Power Operation 

■ FAST! 3ms track-to-track access 

■ Low friction and minimum wear 

■ Superior Head Load Dynamics 



MPI 51/52 & 91/92 

5 1 /»" Disk Drives 




QUME DataTrak 8 



$574.95 



QUME Technical Manual $12.95 

Connector Set #3 (AC, DC. & Card Edge; 

$10.95 
Connector Set #4 (AC and DC) $2.95 
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SIRIUS 
SYSTEMS 

7528 Oak Ridge Highway 
Knoxville, Tennessee 37921 




TO ORDER CALL (615) 693-6583 

Phone Orders Accepted 9AM-7PM (EST) Mon-Fri 

We accept MC, VISA, AE, COD (requires Certified Check, Cashier s Check 
or Cash) and Checks (personal checks require 14 days to clear). SHIPPING 
AND HANDLING: $7 .00 per Floppy Disk Drive or 80 ♦ Module ■ 5% for other 
items (any excess will be refunded) ■ Foreign Orders add 10% for Shipping 
& Handling. Payment in U.S. currency ■ Tennessee residents add 6% Sales 
Tax ■ VOLUME DISCOUNTS AVAILABLE 



■ Fast! 5ms track-to-track access 

■ Exclusive Pulley-Band Design 

■ Unique Door/Ejector Mechanism 

■ Reliable 1 1 /2°/o Speed Stability 

■ Single/Double Density Operation 

■ Industry/ ANSI Standard Interface 

MPI 51 (Single Head/40 tracks) 
125K/250K Bytes Single/Double Density* * 

$259.95 
MPI52 (Dual Head/80 tracks (40/side)) 
250K/500K Bytes Single/Double Density* • 

$349.95 
MPI 91 (Single Head/80 tracks) 
250K/500K Bytes Single/Double Density* * 

$399.95 
MPI 92 (Dual Head/160 tracks (80/side)) 
500K/1000K Bytes Single/Double Density* * 

$524.95 

MPI Technical Manual $12.95 

* * Unformatted data storage 
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Data base applications are endless with this system for the SWTP. 



The Ultimate 
Information Juggler 



By Dr. Gordon Wolfe 



What do wine cellars, magazine 
publishers, university research 
directors, physicians and stockbrok- 
ers all have in common? The answer 
is simple: they all need to store and 
rapidly access information. 

This fact was brought home to me a 
while ago when I was called into the 
office of the associate director of re- 
search at the university where I 
teach. The graduate school (which 
houses the university research ad- 
ministration) was thinking about 
buying a small computer, and want- 
ed my advice on what sort of equip- 
ment to look into. 

I was no stranger to the office. My 
job requires me to spend 50 percent 
of my time in original research, much 
of which involves the scientific appli- 
cations of microcomputers and mi- 
croprocessors. In addition, I run a 
small consulting business helping 
people select and set up microcom- 
puters. 

I gave the director my usual advice, 
and told him to be careful that soft- 
ware for his particular application 
was available and working on the 
machine he chose. It was then that 
my curiosity got the better of me, and 
I asked what applications the gradu- 
ate school had in mind for their possi- 
ble computer. I expected the usual 
accounting applications, because of 
all the research contracts and grants 
that go through the office. 

I was surprised to find that ac- 
counting was only a small part of 
what they wanted to do. Indeed, the 
university accounting and auditing 

Dr. Gordon Wolfe is an assistant professor of 
physics at the University of Mississippi, University, 
MS 38677. 



Sample 1. 



* 
OPTION 



LIST 



EXIT TO BASIC 

1 PRINT CONTENTS OF FILE 

2 ENTER NEW FILE 

3 MODIFY ENTRIES IN A FILE 

4 SEARCH ON TITLES 

5 DELETE A FILE 

6 ADD ENTRY TO FILE 

7 DELETE ENTRY FROM FILE 



? WINLST 

1) ? 
ENTRIES ? 5 
EACH ENTRY ? 



OPTION NUMBER ? 2 

FILE NAME (NO EXT) 

DRIVE NUMBER (0 OR 

TOTAL NUMBER OF 

COLUMNS OF DATA 

COLUMN 1 

DATA TYPE: ALPHA* NUMBER* OR DATE ? A 

COLUMN TITLE ? VARIETY 

COLUMN 2 

DATA TYPE: ALPHA* NUMBER* OR DATE ? A 

COLUMN TITLE ? VINTNER 

COLUMN 3 

DATA TYPE: ALPHA* NUMBER* OR DATE ? N 

COLUMN TITLE ? YEAR 

COLUMN 4 

DATA TYPE: ALPHA* NUMBER* OR DATE ? D 

COLUMN TITLE ? BOUGHT 

COLUMN 5 

DATA TYPE: ALPHA* NUMBER* OR DATE ? N 

COLUMN TITLE ? COST/B 

COLUMN 6 

DATA TYPE: ALPHA* NUMBER* OR DATE ? N 

COLUMN TITLE ? #B0T 

COLUMN 7 

DATA TYPE: ALPHA* NUMBER* OR DATE ? A 

COLUMN TITLE ? TYPE 

ENTRY NO. 1 

ENTER VARI ETY 

? CABERNET 
ENTER VINTNER 

? MARTIN 
ENTER YEAR 

? 1973 
ENTER BOUGHT 

DATE CM0*DAY*YR) ? 3* 4* 74 
ENTER COST/B 

? 4. 50 
ENTER #B0T 
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Sample \ 


! continued. 


? 12 




ENTER 


TYPE 


? BURGUNDY 


ENTRY 


NO. 2 


ENTER 


VARIETY 


? JOHANN. R 


ENTER 


VINTNER 


? MONDAVI 


ENTER 


YEAR 


? 1976 


ENTER 


BOUGHT 


DATE < 


:M0*DAY*YR) ? 6*11*78 


ENTER 


COST/B 


? 6. 1 


10 


ENTER 


#BOT 


? 2 




ENTER 


TYPE 


? WI 


DELETED 


WHIG DELETED 


WI DELETED 


WHITE 




ENTRY 


NO. 3 


ENTER 


VARIETY 


? RHINE 


ENTER 


VINTNER 


? GALLO 


ENTER 


YEAR 


? 79 




ENTER 


BOUGHT 


DATE < 


:MO* DAY,YR> ? 4*25*80 


ENTER 


COST/B 


? 1. ! 


54 


ENTER 


#BOT 


? 200 


ENTER 


TYPE 


? WHITE 


ENTRY 


NO* 4 


ENTER 


VARIETY 


? PORT 


ENTER 


VINTNER 


? MASSON 


ENTER 


YEAR 


? 1965 


ENTER 


BOUGHT 


DATE 1 


CMO*DAY*YR) ? 7*11*75 


ENTER 


COST/B 


? 6. 22 


ENTER 


#BOT 


? 1 




ENTER 


TYPE 


? DESSERT 


ENTRY 


NO. 5 


ENTER 


VARIETY 


? NECTAR 


ENTER 


VINTNER 


? ALMADEN ' 


ENTER 


YEAR 


? 78 


DELETED 


1978 




ENTER 


BOUGHT 


DATE 


CMO*DAY*YR) ? 2*15*79 


ENTER 


COST/B 


? 3, 


11 DELETED 


3. 1 1 




ENTER 


#BOT 


? 4 




ENTER 


TYPE 


? ROSE 


* 

OPTION LIST 


EXIT TO BASIC 


1 PRINT CONTENTS OF FILE 


2 ENTER NEW FILE 


3 MODIFY ENTRIES IN A FILE 




(More^___x 



department would really take care of 
most of that, as they are doing now. 
What the graduate school wanted 
was a machine for the following ap- 
plications: 

•Word processing— writing propos- 
als and project reports to government 
and private funding agencies. 

• Information storage and retrieval- 
storing information on what applica- 
tions for grants have been made, to 
whom, for how much, by whom, 
from what department, and selec- 
tively retrieving them by category. 
(For instance, determining how 
many proposals for amounts over 
$30,000 were made by the physics 
department in 1979.) 

• Keeping a file on the areas of exper- 
tise of faculty members, and search- 
ing them as needed for funding of re- 
search projects. (The EPA is request- 
ing proposals on effects of pesticides 
on freshwater crustaceans. Who do 
we have that knows anything about 
pesticides and/or crustaceans?) 

• Keeping the graduate school's in- 
tramural and extramural mailing 
lists. 

The last three of the above tasks are 
all essentially the same type of task, 
but with different specific applica- 
tions. That is, they all store informa- 
tion, and then selectively retrieve it 
to give information on the status of 
specific operations. 

Indeed, in large systems, this is one 
of the more common uses of a com- 
puter: the storage and manipulation 
of large amounts of data in a utilitar- 
ian and task-determined manner. 
Somehow, this manipulation, which 
is called data base management, has 
been more or less overlooked on the 
microcomputer. 

Unlimited Opportunities 

The possibilities of a data base 
management system are limited only 
by the imagination of the user. A few 
possible applications are: 

• Keeping a catalog of a wine cellar. 

• Keeping up with a stock portfolio. 

• A directory of personnel expertise. 
•A doctor's list of prescribed drugs, 
allergies and diagnoses for a particu- 
lar patient. 

•A mailing list for newsletters or 
Christmas cards. 

• Indexing articles in back issues of 
your magazines or newsletters. 

Some data base management pro- 
grams have been written for micros. 
But for the most part they are orient- 
ed toward specific applications, or 
limit the types of data used in some 



way. Examples include the many 
mailing-list programs (usually cas- 
sette or memory- resident files), the 
wine list program of Rodney Jollife 
("Computerized Wine Cellar," Byte, 
February 1979, p. 128) or the club 
management program of Thomas 
Doyle ("Do- All-Plus," Microcomput- 
ing, April 1980, p. 164). Peter Reese 
has written a more general data base 
program, which is oriented toward 
string searches and sorts ("Complete 
Data Base Management System," In- 
terface Age, August 1978, p. 108), but 
this was still not general enough for 
the application I had in mind. 

A complete data base management 
program should do the following: 

1 . Keep files on disk so that file size 
is not limited by available memory, 
or speed limited by the cassette re- 
corder. 

2. Allow input, printing, deletion 
and modification of files. (Add or de- 
lete entries or modify data within an 
entry.) 

3. Keep data for alphanumeric 
strings, numerical quantities or dates 
(which are, after all, a set of three 
numbers) . 

4. Allow a search on a file for all en- 
tries which meet one or more criteria, 
and either print the results of the 
search, or make the results available 
for further manipulations or numeri- 
cal calculations. 

5. Keep titles for the categories in 
the file, and keep track of what types 
(i.e., alpha, numeric or date) of data 
are present in the file, and where 
they are. 

6. Be usable in as many applica- 
tions as possible, and be self-explana- 
tory in its use. 

Program Features 

With these capabilities in mind, I 
wrote the program DATBAS (Listing 
1) in Computerware Disk File BASIC 
version 5.5 for the Smoke Signal 
Broadcasting BFD-68 disk system on 
the SWTP 6800. It requires 5K of pro- 
gram space above the UK disk file 
BASIC, so at least 16K of memory is 
required. The BASIC uses sequential 
disk files, so to edit files, a new file is 
created, the old file, with modifica- 
tions, is read into it, and the old file is 
deleted. File size is limited only by 
the size of the disk. 

All information is kept on a file on 
the disk. When asked for the name of 
the file, you can input any string of 
letters or numbers. The program will 
truncate the string to a maximum of 
six characters, and add the extension 
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.DAT, so that all data files will have 
the extension .DAT. A file contains N 
entries, or individual pieces of infor- 
mation. 

Within each entry, there are Nl 
categories (up to 10). Each category 
can be alphanumeric, numeric or a 
date (which will be stored as a nu- 
mei\c quantity in the format [day + 
100*month+10000*year]. It is best 
to use only the last two numbers of 
the year.) The type of category and 
the title of each category, along with 
the numbers N and Nl, are stored on 
disk as a file header, and are followed 
by the data for each entry in se- 
quence. Once entered, the number 
and arrangement of categories may 
not be changed by DATBAS. 

The program DATBAS is written as 
a structured program, permitting 
easy modifications to your system. 
An executive routine oversees the 
particular procedure being used. 
These procedures are written as sepa- 
rate routines and are called from the 
executive. A series of subroutines (all 
included in line numbers from 1000 
to 2980) handles processes used by 
more than one process routine, such 
as read a data file header, or write an 
entry to a file, etc. All routines and 
subroutines have line numbers, 
which are even hundreds, and all are 
identified by plentiful remark state- 
ments. 



Sample 1 continued. 

4 SEARCH ON TITLES 

5 DELETE A FILE 

6 ADD ENTRY TO FILE 

7 DELETE ENTRY FROM FILE 



OPTION 


NUMBER ? 1 










FILE NAME (NO EXT) ? VN DELETED 








VINLST 












OUTPUT 


ON SCREEM* PRINTER^ 










OR DISK 


? S 












VARIETY VINTNER 


YEAR 


BOUGHT 


C0ST/B 


#B0 


TYPE 












1 


CABERNET MAPTIN 


1973 


3/4/74 


4. 5 


12 


BURGUNDY 










2 


J0HANN. R MONDAVI 


1976 


6/1 1/78 


6. 1 


2 


WHITE 












3 


RHINE GALL0 


79 


4/25/80 


1. 54 


200 


WHITE 












4 


PORT MASS0N 


1965 


7/1 1/75 


6.22 


1 


DESSERT 










5 


N ECTAR ALMADEN 


19 78 


2/15/79 


3. 1 1 


4 



ROSE 
PRESS RETURN TO CONTINUE 

7 



Upon execution of DATBAS, the 
executive prints the menu of services 
and asks for the process desired in 
terms of an option number. 

Options 

Sample 1 illustrates the option list 
printout and the selection of option 2, 
which creates a new file and sets up 
the category information. The sample 



run is an example of the use of DAT- 
BAS as a management program for a 
private wine cellar. 

After selection of the option and en- 
try of the file name and drive num- 
ber, the program will ask for the 
number of entries. (In this case, the 
number of different types of wine 
purchases to be entered at this time.) 
Then the program will ask for the 



• 






OPTION LIST 







EXIT TO BASIC 




1 


PRINT CONTENTS OF 


FILE 


2 


ENTER NEW FILE 




3 


MODIFY ENTRIES IN 


A FILE 


4 


SEARCH ON TITLES 




5 


DELETE A FILE 




6 


ADD ENTRY TO FILE 




7 


DELETE ENTRY FROM 


FILE 



OPTION NUMBER ? 1 
FILE NAME (NO EXT) ? MAILST 
OUTPUT ON SCRE EN* PRINTER* 
OR DISK ? S 

NAME ADDR CITY/ST 



1 



ZIP 



G. WOLFE PHYSICS DEPT 

UNIVERSITY MS 
38677 

2 J.CARTER 1600 PENNSYLVANIA 

WASHINGTON DC 
20044 

3 W. GREEN PINE ST PETERBOROUGH NH 

3458 
PRESS RETURN TO CONTINUE 

Sample 2. 



* 
OPTION 



LIST 



EXIT TO BASIC 

1 PRINT CONTENTS OF FILE 

2 ENTER NEW FILE 

3 MODIFY ENTRIES IN A FILE 

4 SEARCH ON TITLES 

5 DELETE A FILE 

6 ADD ENTRY TO FILE 

7 DELETE ENTRY FROM FILE 



OPTION NUMBER ? 6 
FILE NAME CN0 EXT) ? 
HOW MANY NEW ENTRIES 
ENTRY NO. 4 
ENTER NAME 

? L.BORGIA 
ENTER FIRST VISIT 
DATE <M0*DAY*YR) ? 
ENTER ACCOUNT 

? 12.50 
ENTER ALLERGIES 

? ARSEMIC 
ENTER PRESCRIPTION 

? ETHYL ALCOHOL 
ENTER VISIT DATE 
DATE (M0*DAY*YR) ? 



PA TNT 
? 1 



1> 2* 34 



4* 3*80 



Sample 3. 
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OPTION LIST 





EXIT TO BASIC 


1 


PRINT CONTENTS OF FILE 


2 


ENTER NEW FILE 


3 


MODIFY ENTRIES IN A FI 


4 


SEARCH ON TITLES 


5 


DELETE A FILE 


6 


ADD ENTRY TO FILE 


7 


DELETE ENTRY FROM FILE 



OPTION NUMBER ? 1 
FILE NAME CM EXT) ? SOCKS 
FILE ltSOCKS.DAT NOT FOUND 
FILE NAME (NO EXT) ? STOCKS 
OUTPUT ON SCREEN, PRINTER, 
OR DISK ? S 

STOCK NO-SHARESDATE 



1 
2 
3 
4 

PRESS 

*> 

OPTION 



ITT 
IBM 
KRO 
XXX 

RETURN 



LIST 



TO 



100 

200 

300 

10 

CONTINUE 



2/21/ 

5/11/ 

1/4/8 

9/1/ 



PURCHASED 

COST 
54 23 
69 1 12 
0.28 
76 22 



VALUE 
34 
223 
0.01 
33 



EXIT TO BASIC 

1 PPINT CONTENTS OF FILE 

2 ENTER NEW FILE 

3 MODIFY ENTRIES IN A FILE 

4 SEARCH ON TITLES 

5 DELETE A FILE 

6 ADD ENTRY TO FILE 

7 DELETE ENTRY FROM FILE 

OPTION NUMBER ? 3 
FILE NAME (NO EXT) ? STOCKS 
MODIFY HOW MANY ENTRIES ? 3 
ITEM NUMBERS TO MODIFY 

? 3 

? 4 

? 1 
ENTRY NO. 1 
ENTER STOCK 

? ITT 
ENTER NO. SHARES 

? 100 
ENTER DATE PURCHASED 
DATE (MO, DAY,YR) ? 2,21,54 
ENTER COST 

? 23 
eJTEP VALUE 

? 41 
ENTRY NO. 3 
ENTER STOCK 

? KRO 
ENTER NO. SHAPES 

? 200 
ENTER DATE PURCHASED 
DATE (MO, DAY,YR) ? 1,4,80 
ENTER COST 

? .28 
ENTER VALUE 

? 
ENTRY NO. 4 
ENTEP STOCK 

? XXX 
ENTEP NO. SHAPES 

? 10 
ENTER DATE PURCHASED 
DATE (MO, DAY,YR) ? 9,1,76 
EUTEF COST 

? 22 
ENTER VALUE 

? 445 

Sample 4. 



number of categories to be included 
in each entry in the data base. 

In the example, the wine will be 
categorized by variety, vintner, vin- 
tage year, date of purchase, cost per 
bottle, number of bottles in that pur- 
chase and wine type (red, white, 
rose, dessert, aperitif or sparkling). 
There are seven categories, so seven 
is input in response to the prompt. 
For each category, the user is asked 
for the type of data (alpha, numeric 
or date) and the title of the category. 
Using this information, the disk file 
header is prepared. Then, for each 
entry, the information is requested 
by the title of the category, until all N 
entries have data for them. 

Option 1 is also shown in the exam- 
ple, giving a nice neat printout of the 
file in table format. 

Sample 2 is an example of the use 
of the table print option to print a 
mailing list. Additional categories 
here might include subscription expi- 
ration dates, or officer titles if this 
was a newsletter for an organization 
or club. The search option could then 
be used to print only nonexpired sub- 
scriptions on the printer, or only ex- 
pired subscriptions so that reminder 
notices may be sent. The same may 
be said for printing a list of subscrip- 
tions about to expire in, say, the next 
60 days. 

Sample 3 shows how a physician 
might use option 6 to add a new entry 
to his file of patient visit records. The 
prompts for the entry are, again, just 
the titles of the categories. 

Sample 4 shows the use of option 1 







Sample 5. 






OPTION LIST 











EXIT TO BASIC 








1 


PRINT CONTENTS OF 


FILE 






2 


ENTER NEW FILE 








3 


MODIFY ENTRIES IN 


A FILE 






4 


SEARCH ON TITLES 








5 


DELETE A FILE 








6 


ADD ENTRY TO FILE 








7 


DELETE ENTRY FROM 


FILE 






OPTION NUMBER ? 1 








FILE NAME (NO EXT) ? 


RESPCH 






OUTPUT ON SCREEN, PRINTER, 






OR 


DISK ? S 










P.I. AMOUNT APPLIED 


FOP 










STATUS 


AGENCY 


1 


A. EINSTEIN 










300000 1/1/53 


FUNDED 


AEC 


2 


M.SNERD 1.5 


2/30/60 


DENIED 


CIA 


3 


A. CAPONE 25000 9/12/29 


DENIED 


FBI 


PRESS RETURN TO CONTINUE 








Afore 



136 Microcomputing, April 1981 



FOR APPLE II AND APPLE II PLUS COMPUTERS 

DoubleVision 




80 x 24 Video Display with Upper and Lower Case 

• is a hardware board that may be plugged into any slot in Apple II or Apple II Plus 32K or 48K Disks • full 128 ASCII character set, including 
control characters • fully programmable cursor • built in light pen capability • inverse video • full cursor control • works with 
50760Hz • has 2k of its own screen memory • has its own video output jack that must be connected to a monitor (or a high band width black 
& white TV thru a good RF modulator). Color TV's produce a poor display and are not recommended. • permits you to connect another 
monitor (or a T.V. set thru RFmod) to the Apple video output jack • displays 24 lines of 80 column text — programmable for different 
values • permits you to have graphics on Apple video output • video output and Apple video output may be connected to one monitor thru 
optional video switch • is active only when addressed for reading from or writing to • accepts lower case input from keyboard by use of 
escape key. (no modification required) or direct use of shift key (1 -wire connection from shift key pad to DoubleVision required). • is compati- 
ble with the latest version of various word processing software packages. Presently these include Apple-pie 2.0— Programma International, 
Easywriter Professional system— Informational Unlimited, Text Editor/Formatter— Peripheral's Unltd. (when ordering from these companies, 
please ask for versions compatible with DoubleVision). All software available from Computer Stop when released. • Peripheral's Unltd. 
B.I.T.S. and P.I.T.S. and Southeastern Software's "DATA CAPTURE" with Micromodem and communication card. These packages give ability 
to upload, transfer and download files from remote computers, and all at 80 columns! • Programma Int. latest assembler LISA V:20 will sup- 
port full 80 column display • is transparent for use with Basic and Pascal • software on disk for easy modification and adaptation for dif- 
ferent applications • completely commented source listing of software and hardware schematics available • PASCAL 
(optional) • becomes the console when installed in Pascal • Permits 80 column text processing with full upper/lower case while using 
Pascal's editor • must be plugged into slot 3 when operating with Pascal 

Available now at your local computer store 3>^%70.UU 



Call Computer Stop for Store nearest you 
Shipping, Insurance, Handling, extra 



Dealer inquiries invited. 
Contact: 

COMPUTER STOP CORP 
2545 West 237th St. 
Suite L 
Torrance, CA 90505 

539-7671 



The Computer Stop 

16919 Hawthorne Blvd. 
Lawndale, CA 90260 . 



Calif. Residents add 6% Sales Tax 
'Apple is a Registered TM of Apple Computers, Inc. 



MON. - SAT 



^283 



10-6 



(213)371-4010 



Reader Service—see page 210 
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Sample 5 continued. 




* 

OPTION LIST 




EXIT TO BASIC 




1 PRINT CONTEMTS OF 


FILE 


2 ENTER NEW FILE 




3 MODIFY ENTRIES IN 


A FILE 


4 SEARCH ON TITLES 




5 DELETE A FILE 




6 ADD ENTRY TO FILE 




7 DELETE ENTRY FROM 


FILE 


OPTION NUMBER ? 4 




FILE NAME CNO EXT) ? 


RESRCH 


SEAPCH ON HOW MANY CATEGORIES ? 2 


OUTPUT ON SCREEN, PRINTER* 


OR DISK ? S 

* 

1 P. I. 






2 AMOUNT 




3 APPLIED FOR 




4 STATUS 




5 AGENCY 




INPUT NUMBERS OF SEAPCH CATEGORIES 


? 3 




? 4, 




ITEM 3 APPLIED FOR 




LATEST 




DATE CMO, DAY#YR> ? i 2* 3 1* 79 


EARLIEST 




DATE (MO* DAY*YR) ? U 


U 60 


ITEM 4 STATUS 




SEARCH STRING ? DENIED 



TEXAS COMPUTER SYSTE 

Radio /hack 

Authorized Sales Center 

All Radio Shack merchandise available at a discount Ask for our price list 

We offer the lowest prices on 



COMPUTERS 



(Plus shipping) 



MODEL II 64K $3349 

All accessories for Model II available - disk expansions, printers and software 

EPSON MX-80 



Utter quality matrii timiter to Hw Lint 
Printer IV and ttt« Centronics print* but to ted 
LlSt $645 Mftwirt control of 40, SO, M, or 132 columns 
•0 cpi m incttewal printing, tractor t—6. drspoMbfe print* — \ $300 Urn than Um ntorott compati 
two printer tf s tna tot buy in i kttar Quality mtirft-rtrifct printtr Our phca h too tow to tdmtrta 

^^nadej^50^50^^^^nePnnte^^^^^nTeNe^Dais^WheeMi 



* Payment Money Order Casnier s 
Check Certified Check Personal 
Checks require 3 weens to dear VISA 
MASTERCHARGE Add 3 

» Prices subiect to change at any time 



* No tax out of state TX add 5 

* All items new guaranteed by 
manufacturer 

* Delivery subiect to .ivaiiahihty 



TEXAS COMPUTER SYSTEMS 

An Authorized RADIO SMACK* Sales Center F701 



-328 



Box 1174, Brady, Texas 76825 

TOLL FREE Number 800-351-1473 

Texas Residents 915-597-0673 



to print the stock portfolio for an ex- 
ecutive. The value of the stocks 
changes on an hourly basis, so the 
executive might run option 3 once a 
week or so to update the value of the 
stocks. Three of the entries— items 1, 
3 and 4 in the list— are to have the cat- 
egory "present value" changed dur- 
ing the week of the example. Note 
that modification (or deletion, for 
that matter) is based on entry number 
for simplicity. Entry numbers can be 
input in any order; the program will 
sort them into ascending order. To 
modify an entry, the entire entry is 
reentered with modified data. 

If a stock is doing well, a user might 
make an additional purchase of that 
stock and use option 6 to make the 
new entry. The search option could 
then be used to look at the total per- 



0908 REM SUBROUTINE TO READ DATA FILE 
8910 REM HERDER CREATED BV DATBRS BflS 
8920 REM FILE NAME IN F$ WITH EXTENSION 

0930 REM . DAT 

0940 REM 1$ HRS TITLES OF CATEGORIES 

0950 REM C HAS INFO WHETHER COLUMN J 

0960 REM l=RLPHflNUtfERIC 

0970 REM 2=NUMERIC 

0980 REM 3=DRTE <DRY+180*MO+10680*VERR) 

1080 DIM T$(10>,A$<10>,R<10),Ca0> 

1010 OPEN #1, F$ 

1020 IF STRTUS#1=8 THEN 1050 

1030 PRINT "FILE ";F$; " NOT FOUND" 

1040 END 

1050 READ #LX 

1060 IF STRTUS#i=6 THEN 1098 

1070 LET N1=N: N=X 

1060 GOTO 1850 

1090 RESTORE #1 

1100 FOR 1=1 TO N 

1110 FOR J=l TO Nl 

1120 RERD #1, X 

1138 NEXT J 

1140 NEXT I 

1150 FOR J=l TO Nl 

1160 READ #i,T$<J),C<J> 

1170 NEXT J 

1180 RESTORE #1 

1185 LET 1=1 

1190 RETURN 

1200 REM SUBROUTINE TO READ ENTRV I 

1201 REM FROM FILE CREATED BV DRTBRS. BflS 

1202 REM SUBROUTINE 1000 MUST BE 

1203 REM EXECUTED FIRST RND 

1204 REM THIS ROUTINE CALLED FROM 

1205 REM R FOR -NEXT LOOP INDEXED I 
1220 FOR J=l TO Nl 

1230 ON C( J) GOTO 1246, 1266, 1260 

1240 READ #LA*CJ> 

1250 GOTO 1270 

1268 READ #1,A(J> 

1278 NEXT J 

1280 IF I=N THEN CLOSE #1 

1290 RETURN 

Listing 2. Subroutine to read the new disk file. 
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formance of all holdings of the stock, 
and to make a record of long-term 
capital gains at tax time. 

Option 4 is the key to the entire 
program. Up to this point, we have 
merely discussed the storage and re- 
trieval of data; now it is time to look 
a\ stkdwe retrieval. An example of 
the use of option 4 is shown in Sam- 
ple 5. 

In this sample run, a college is 
keeping tabs on the proposals written 
for government grants. The file is 
printed out to show, in this example, 
that a total of three proposals have 
been written. The name of the in- 
vestigator, the amount applied for, 
the date of application, whether the 
request was funded, denied, or still 
pending, and the funding agency are 
all stored in the file. 

The director of research might 
want to know how many funding re- 
quests were denied during the 
20-year period of the 1960s and 
1970s. Instead of having a secretary 
spend days digging through the back 
files, he merely executes option 4 on 
the file RESRCH. 

He wants to know two things: how 
many were denied and how many of 
these denials fell in those two de- 
cades? This requires a search on two 
categories: transmittal date and sta- 
tus. He punches in that the search is 
to be over two categories and speci- 
fies categories 3 and 4, which are the 
categories specified above. Since 
item 3 is a date, he must also input 
the range of the search— what start- 
ing and ending dates are to be looked 
for. S search string "denied" must be 
input for the funding status. 

At this point, the program will read 
each entry from the file and deter- 
mine if the transmittal date is within 
the range specified, and, if so, also de- 
termine if the "status" string con- 
tains the substring "denied," and 
will print all entries which meet both 
these criteria. Entry no. 2 is the only 
one so doing, and is the only one 
printed. 

The director could just as easily 
have asked for all proposals still 
pending from the CIA, or for all pro- 
posals submitted in 1979 from a par- 
ticular department (if department 
had been one of the categories). 

The end of a search is rarely the 
end of the information. Usually, 
some other procedure needs to be 
done. The research director might 
want to know the total dollar amount 
of all funds granted in 1979. Or a 
stockbroker might want to know the 



net capital gain per share of a par- 
ticular stock if he sold now. A statisti- 
cal analysis on the data or a sort on 
names might be required. All of these 
situations could be programmed into 
DATBAS, but each person's needs 
will be different. It would be impossi- 
ble to write a general-purpose analy- 
sis program which would satisfy 
even a moderate percentage of data 
base users. 

With that in mind, a provision has 
been made in DATBAS for the user to 
write his own codes for the analysis 
of searched data. The output of the 
search can be directed to disk. That 
is, all entries which meet the search 
criteria will be placed in a disk file, 



the name of which the user may 
choose, along with header informa- 
tion, so that results of the search can 
be accessed by another analysis pro- 
gram. The only difficulty is that the 
output file does not have the same 
format, and cannot be used as an in- 
put file in DATBAS. This was done to 
save processing time, as it would re- 
quire two searches— one to find the 
total number of items which satisfy 
the search and one to list those items 
on disk. 

Instead, the new disk file is created 
in a single pass and has a slightly dif- 
ferent format. Title and category type 
is still stored. To read the new disk 
file, a set of subroutines is provided 





Listing 1. DATBAS program for the SWTP. 


* 

0010 


REM DATA BASE MANAGEMENT 


0015 


REM COPYRIGHT 1980 


0020 


REM BY GORDON V. WOLFE 


0030 


REM PHYSICS DEPT.* UNIVERSITY 


0040 


REM OF MISSISSIPPI 


0050 


REM ALL RIGHTS RESERVED 


0055 


REM THIS PROGRAM MAY NOT BE COPIED 


0060 


REM BY ANY PROCESS* INCLUDING BUT NOT 


0065 


REM LIMITED TO XEROGRAPHIC OR 


0070 


REM ELECTRONIC METHODS WITHOUT 


0075 


REM WRITTEN PERMISSION FROM THE 


0080 


REM AUTHOR. READERS OF KILOBAUD ARE 


0085 


REM GIVEN PERMISSION TO COPY FOR 


0090 


REM THEIR PERSONAL OR BUSINESS USE* 


0095 


REM BUT NOT FOR FURTHER SALE OR 


0096 
0099 


REM DISTRIBUTION 




0100 


DATA • DAT* TEMP. DAT 


01 10 


READ E$* D$ 


0115 


STRING= 20 


0120 


DIM TSC10)*C<10>*A<10>*BC10)*BS<10>S$C10>*S<10*2> 


0140 


GOSUB 2300 


0200 


REM PRINT MENU 


0210 


PRINT CHRSC 16); CHRSC I 1>>CHRSC 1 1); : HOME 


0220 


PRINT "OPTION LI ST": PRINT 


0230 


PRINT 0J 


: TABC 4>; "EXIT TO BASIC" 


02410 


PRINT U 


f TABC4); "PRINT CONTENTS OF FILE" 


0250 


PRINT 21 


1 TAB<4>; "ENTER NEW FILE" 


0260 


PRINT 31 


1 TABC 4); "MODIFY ENTRIES IN A FILE" 


0270 


PRINT 41 


: TABC 4); "SEARCH ON TITLES" 


0280 


PRINT 51 


i TABC 4); "DELETE A FILE" 


0285 


PRINT 6; 


; TAB<4>; "ADD ENTRY TO FILE" 


29 


PRINT 7, 


t TABC 4) ; "DELETE ENTRY FROM FILE" 


0300 


PRINT 


0310 


INPUT "OPTION NUMBER"* 


0320 


LET 0=INTCO> 


0330 


IF O< = THEN END 


0340 


IF 0> 7 THEN END 


0350 


ON GOTO 500*700*4000*4500*400*3000*3500 


0400 


REM DELETE FILE 


0410 


GOSUB 1000 


0412 


LET F=l 


0415 


GOSUB 1100 


0417 


IF N4= 1 THEN 410 


0420 


FDEL FS 


0430 


PRINT "FILE M ; FS; " DELETED" 


0440 


GOTO 200 


0500 


REM PRINT A FILE 


0510 


GOSUB 1000 


0515 


LET F=l s* — > 


0520 


GOSUB 1100 (More J 
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in Listing 2. To use these subroutines, 
first the name of the search data file 
with extension .DAT must be placed 
into the string variable F$. To initial- 
ize the file and read the header infor- 
mation, execute a GOSUB 1000 from 
your analysis routine. 

Upon return from this subroutine, 
the array T$(J) will contain the title of 
the columns, with column number J. 
C(J) will indicate the data type of col- 
umn J. C = 1 if alphanumeric data is 
present, C = 2 if the column is numer- 
ic, and C = 3 if the data in the column 
is a date. The variable N will contain 
the number of entries in the table, 
and Nl will have the total number of 
columns or categories. 

To read an entry from the file, exe- 
cute a GOSUB 1200 from the analysis 
routine. This will read the next entry 
from the file. If no entries have been 
read previously, the first entry will 
be read. If the entry read is the last 
entry, the file will be closed. Upon 
reading the entry, data will be placed 
either in the string array A$(J) if the 
data for column J is alphanumeric, or 
into the numeric array A(J) if the data 
for column J is a numeric or date 
quantity. Notice that alpha and nu- 
meric data is intermixed. A$(l) can 
have data, but A $(2) cannot have data 
if column 2 is a numeric quantity— 
the data will be placed in A(2) in- 
stead. The array C(J) tells whether 
the data for column J is in A$(J) or in 
A(J). Be very careful with this. Also, 
the number of the next entry to be 
read from the file is kept in variable I, 
which should not be changed by the 
calling program or a disk error could 
result, or data might be lost. 

Modifications 

Modification of the program for in- 
dividual needs may range from sim- 
ple to quite difficult, depending on 
the hardware and disk file BASIC be- 
ing used. Rather complete use of the 
provisions of Computerware's se- 
quential disk file BASIC is made in 
DATBAS. The disk file is treated as a 
large DATA statement, so that READ 
and RESTORE work much the same 
as with a DATA statement. OPEN, 
CLOSE and WRITE are fairly stan- 
dard disk commands. Not so stan- 
dard are the FREN and FDEL com- 
mands to rename and delete files, or 
the STATUS function to determine if 
the file is open, closed, ended or non- 
existent. 

To use more than ten categories of 
data, some minor changes are re- 
quired. First and foremost is the di- 



Listing 1 continued. 




525 IF N4= 1 THEN 510 




0530 GOSUB 1600 




0540 IF N2<>8 THEN 570 




0550 PRINT "DISK COPY MOT NECESSARY" 




0560 GOSUB 1600 




0565 GOTO 540 




0570 GOSUB 2000 




0572 FOR J=l TO Ml 




0574 PRINT #N2* TAB(J*9>; TSCJ); 




0576 NEXT J 




0578 PRINT #M2: PRINT#M2 




0580 FOR 1=1 TO N 




0590 GOSUB 1400 




0600 FOR J= 1 TO Nl 




0610 GOSUB 1700 




0620 NEXT J 




0630 LET N3=N1 




0640 GOSUB 1800 




0650 NEXT I 




0670 GOSUB 1900 




0675 CLOSE #F 




0680 GOTO 200 




0700 REM ENTER NEW FILE 




0710 GOSUB 1000 




0720 OPEN #1* FS 




0730 INPUT "TOTAL NUMBER OF ENTRIES"* N 




0740 INPUT "COLUMNS OF DATA EACH BJTRY"*N1 




0750 FOR J = 1 TO Nl 




0760 PRINT "COLUMN "; J 




0770 INPUT "DATA TYPE: ALPHA* NUMBER* OR DATE"* 


YS 


0780 LET YS=LEFTS(YS* 1) 




0790 LET N4=0 




0800 IF YS="A" THEN N4=l 




0810 IF YS="N" THE\J N 4= 2 




0820 IF YS="D" THEN N4=3 




08 30 IF N4=0 THEN 7 70 




0850 LET C(J)=N4 




0860 INPUT "COLUMN TITLE"* TSCJ) 




08 70 NEXT J 




0880 LET F= 1:N4=N:N5=N1 




0890 GOSUB 2100 




0900 FOR 1=1 TO N 




0910 GOSUB 2900 




0960 GOSUB 1500 




09 70 NEXT I 




0980 CLOSE #F 




0990 GOTO 200 




1000 REM INPUT FILE NAME 




1010 INPUT "FILENAME CN0 EXT)"*FS 




1020 LET F$=LEFTSCFS* 6)*ES 




1025 IF = 2 THEN 1030 




1027 IF 0=5 THEN 1030 




1029 GOTO 1060 




1030 INPUT "DRIVE NUMBER (0 OR 1 ) "* D 




1040 IF D= 1 THEN FS="i:"*FS 




1050 IF D<>0 THEN 1030 




1060 RETURN 




1100 REM SEARCH FOR FILE 




1105 LET N4=0 




1 110 OPEN #F* FS 




1120 IF STATUS #F=0 THEN RETURN 




1130 IF D=0 THEN FS="1:"+FS 




1140 IF D= 1 THEN FS=MI DSC FS* 3* LENC FS) ) 


1 


1 150 OPEN #F* FS 




1160 IF STATUS #F=0 THEN RETURN 




1170 PRINT "FILE "; FS; " NOT FOUND" 




1180 LET N4=l 




1190 RETURN 




1200 REM CONVERT DATE TO NUMBER Dl 




1210 INPUT "DATE CMO* DAY* YR) "* D2* Dl* D3 




1220 LET D1=100*D2+D1 + 10000*D3 




1230 RETURN 




1300 REM CONVERT NUMBER TO DATE 




1310 LET D3=INT(D1/10000) 




1320 LET D2=INTC(D1-D3* 10000)/100) 




1330 LET D1=INT(D1-10000*D3-100*D2) 


(Aforg^ > 1 


1340 RETURN 



140 Microcomputing, April 1981 




SOFTWARE FOR OSI 





A JOURNAL FOR OSI USERS!! 

The Aardvark Journal is a bimonthly tutorial for OSI 
users. It features programs customized for OSI and 
lhas run articles like these: 

1) Using String Variables. 

|2) High Speed Basic On An OSI. 

3) Hooking a Cheap Printer To An OSI. 

4) An OSI Disk Primer. 



5) A Word Processor For Disk Or Tape Machines. 

j6) Moving The Disk Directory Off Track 12. 

Four back issues already available! 
$9.00 per year (6 issues) 



ADVENTURES 

Adventures are interactive fantasies where you give the 
computer plain English commands (i.e. take the sword, 
look at the control panel.) as you explore alien cities, 
space ships, ancient pyramids and sunken subs. Average 
playing time is 30 to 40 hours in several sessions. 
There is literally nothing else like them - except 
being there yourself. We have six adventures available. 
ESCAPE FROM MARS - Explore an ancient 
Martian city while you prepare for your escape. 
NUCLEAR SUBMARINE - Fast moving 
excitement at the bottom of the sea. 
PYRAMID — Our most advanced and most 
challenging adventure. Takes place in our 
own special ancient pyramid. 
VAMPIRE CASTLE - A day in old Drac's 
castle. But it's getting dark outside. 
DEATH SHIP - It's a cruise ship - but it ain't 
the Love Boat and survival is far from certain. 
TREK ADVENTURE - Takes place on a 

familiar starship. Almost as 
good as being there. 

$14.95 each 



NEW SUPPORT ROMS FOR BASIC 
IN ROM MACHINES 



CIS - for the C1P only, this ROM adds full 
screen edit functions (insert, delete, change 
characters in a basic line.), Software selectable 
scroll windows, two instant screen clears (scroll 
window only and full screen.), software choice of 
OSI or standard keyboard format, Bell support, 
600 Baud cassette support, and a few other 
features. It plugs in in place of the OSI ROM. 
MOTE-, th'vs ROM also supports video conversions 
for 24, 32, 48, or 64 characters per line. All that 
and it sells for a measly $39.95. 
C1E/C2E for C1/C2/C4/C8 Basic in ROM ma- 
chines. 

This ROM adds full screen editing, software 
selectable scroll windows, keyboard correction 
(software selectable), and contains an extended 
machine code monitor. It has breakpoint utilities, 
machine code load and save, block memory move 
and hex dump utilities. A must for the machine 
code programmer replaces OSI support ROM. 
Specify system $59.95 



DISK UTILITIES 

SUPER COPY - Single Disk Copier 
This copy program makes multiple copies, 
copies track zero, and copies all the tracks 
that your memory can hold at one time — 
up to 12 tracks at a pass. It's almost as fast 
as dual disk copying. — $15.95 
MAXIPROSS (WORD PROCESSOR) - 65D 
polled keyboard only - has global and line edit, 
right and left margin justification, imbedded 
margin commands, choice of single, double or 
triple spacing, file access capabilities and all the 
features of a major word processor — and it's 
only $39.95. 



P.C. BOARDS 

MEMORY BOARDS!! - for the C1P. - and they 
contain parallel ports! 

Aardvarks new memory board supports 8K 
of 2114's and has provision for a PIA to give a 
parallel ports! It sells as a bare board for $29.95. 
When assembled, the board plugs into the expan- 
sion connector on the 600 board. Available now! 

PROM BURNER FOR THE C1P - Burns single 
supply 2716's. Bare board - $24.95. 
MOTHER BOARD — Expand your expansion 
connector from one to five connectors or use it 
to adapt our C1P boards to your C4/8P. -$14.95. 



ARCADE AND VIDEO GAMES 

ALIEN INVADERS with machine code moves — 
for fast action. This is our best invaders yet. The 
disk version is so fast that we had to add select- 
able speeds to make it playable. 
Tape - $10.95 - Disk - $12.95 

TIME TREK (8K) - real time Startrek action. 
See your torpedoes move across the screen! Real 
graphics — no more scrolling displays. $9.95 

STARFIGHTER — a real time space war where 
you face cruisers, battleships and fighters using a 
variety of weapons. Your screen contains work- 
ing instrumentation and a real time display of the 
alien ships. $6.95 in black and white - $7.95 in 
color and sound. 

MINOS - A game with amazing 3D graphics. 
You see a maze from the top, the screen blanks, 
and then you are in the maze at ground level, 
finding your way through on foot. Realistic 
enough to cause claustrophobia. — $12.95 



SCREEN EDITORS 



These programs all allow the editing of basic 
lines. All assume that you are using the standard 
OSI video display and polled keyboard. 
C1P CURSOR CONTROL - A program that uses 
no RAM normally available to the system. (We 
hid it in unused space on page 2). It provides 
real backspace, insert, delete and replace func- 
tions and an optional instant screen clear. 
$11.95 

C2/4 CURSOR. This one uses 366 BYTES of 
RAM to provide a full screen editor. Edit and 
change lines on any part of the screen. (Basic in 
ROM systems only.) 

FOR DISK SYSTEMS - (65D, polled key- 
board and standard video only.) 
SUPERDISK. Contains a basic text editor with 
functions similar to the above programs and also 
contains a renumberer, variable table maker, 
search and new BEX EC* programs. The BEXEC* 
provides a directory, create, delete, and change 
utilities on one track and is worth having by 
itself. - $24.95 on 5" disk - $26.95 on 8". 



AARDVARK IS NOW AN OSI DEALER! 

Now you can buy from people who can support 
your machine. 

-THIS MONTH'S SPECIALS- 

Superboard II $279 

C1P Model II 429 

C4P 749 

. . . and we'll incfude a free Text Editor Tape 
with each machine! 

Video Modification Plans and P.C. Boards 
for C1P as low as $4.95 





This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards 
for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot. 

Aardvark Technical Services • 1690 Bolton • Walled Lake, Ml 48088 

^ 91 (31 3) 699-31 1 or (31 3) 624-631 6 
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mension statement at line 120. There 
are also the 10s in lines 3552, 3554, 
4090, 4080, 4570 and 4580. 

All of the PRINT statements, espe- 
cially the one in line 1830, may have 
to be modified depending on your 
printer and BASIC. I had consider- 
able difficulty with print formatting, 
as the sample runs will attest. 

Lastly, a few of the subroutines in 
DATBAS might be of use to you in 
reading search files and manipulating 
the data therein. Specifically, I have 
in mind the subroutines at lines 1300 
(converts a numerical quantity to a 
date by changing the number stored 
in Dl to three numbers— Dl, D2 and 
D3, corresponding to day, month and 
year, respectively) and 2600 (which 
sorts an array B(l) into ascending nu- 
merical order). 

The purpose of a computer is to 
make our lives and jobs easier. One 
of the things they're best at is storing 
and sorting information. When I 
showed this program and the results 
to the associate director, his response 
was, "If I can get a computer to do all 
this for me, I won't have to hire a fifth 
secretary." As for me, I'm going to go 
catalog all the music for my banjo. ■ 



Listing 1 continued. 


1400 


REM READ AN ENTRY FROM FILE #F (NO. I) 


1410 


FOR J=l TO N 1 


1420 


ON CCJ) GOTO 1430*1450*1450 


1430 


READ #F*AS(J> 


1440 


GOTO 1460 


1450 


READ #F*A(J) 


1460 


NEXT J 


1470 


RETURN 


1500 


REM WRITE AN ENTRY. TO FILE #F 


1510 


FOR J= 1 TO N 1 


1520 


ON CCJ) GOTO 1530*1550*1550 


1530 


WRITE #F*AS<J) 


1540 


GOTO 1560 


1550 


WRITE #F*ACJ) 


1560 


NEXT J 


1570 


RETURN 


1600 


PRINT "OUTPUT ON SCREEN* PRINTER*" 


1610 


INPUT M 0R DISK", YS 


1620 


LET YS«LEFT$(Y$* 1) 


1625 


LET N2=- 1 


1630 


IF YS="S" THEN N2=l 



controller with our new... ^* 

TRS-80 INTERFACE 



^gf^ Turn your Micro Into an 
^P electronic and security 




$5995 



To Order: 

send $59 95 

plus $2 50 for 

shipping and 

handling 

IIHnoii 

Residents 

add 6% tax) 

res- so Soft- 
ware (Specify 
Tape or Disk) 
$10 with 
purchase of 
Micro 
Commander 



90 Day Warranty 
Assembled & Tested; 



COMPUTER CONTROLLED - REMOTE CONTROL 

Now an inexpensive and direct carrier current interface between the 
TSR 80 and the BSRX-10 remote control modules. The MICRO 
COMMANDER. X 10 modules and your computer can control your 
lights appliances motors. TV. stereo, heaters, alarms, lans. pumps. etc. 

COMPUTER CONTROLLED - SECURITY 

Add a new dimension to your security system Place your home undei 
control ol your computer real time clock while you are on vacation Add 
an input port to your computer and intelligence looms With switches on 
doors or windows your computer can welcome Quests or frighten intruders 

EASY TO USE - NO WIRES TO RUN 

Total control of all X 10 modules Utilize all ?56 house and unit code 
combinations Oirect interface to AC power line No command console to 
purchase No sonic link Plugs directly into TRS 80 Model I ILewelllor 
Disk) cassette lack or any I bit input and I bit output TTL port. 

MANUAL INCLUDES SOFTWARE LISTINGS 

NEW PORT C'Real time CONTROL 
software for all TRS-80 Mod. I (Lv II or disk) 
Control your MICRO COMMANDER or output 
ports with respect to real time and/or input 
port triggers. Save schedules on tape or disk. 
CONTACT US FOR BSR X10 PRICES 

INTERFACE TECHNOLOGY * "3 

P O Box 383, Des Plaines, II 60017 
Phone (312) 297-2265 




FOR COL J 



DONE 
CONTINUE" 



16/10 IF YS="P" THEN N 2= 7 

1650 IF YS="D" THEN N2=8 

1660 IF N2<0 THEN 1600 

1670 RETURN 

1700 REM CONVERT DATA TO STRING 

1710 ON C(J) GOTO 1 723, 1 740, 1 760 

1720 LET BS(J)=A$(J) 

1730 GOTO 1780 

1740 LET BS<J)=STRS<A<J>> 

1750 GOTO 1780 

1760 LET D1=A<J >: GOSUB1300 

1770 LET BS(J>*STR$<D2>*"/"*STRS(Di)+"/"+STRS<D3> 
1780 RETURN 

1800 REM PRINT ENTRY i;N3 ITEMS INBS; DEVICE N2 

1810 PRINT IN2i i; 

1820 FOR J« 1 TO N3 

1830 PRINT *N2, TABCJ*9)J BSCJ); 

1840 NEXT J 

1850 PRINT #N2 

18 60 RETURN 

1900 REM KEEP DISPLAY UNTIL 
1910 PRINT "PRESS RETURN TO 
1920 INPUT YS 

19 30 RETURN 

2000 REM READ HEADER FROM FILE 
200 5 READ #F*N*N1 
2010 FOR J= 1 TO N 1 
2020 READ #F, TSCJ) 
2030 NEXT J 
2040 FOR J= 1 TO Nl 
2050 READ #F*C(J> 
2060 NEXT J 

20 70 RETURN 
2100 REM VRITE HEADER TO FILE F 

21 10 WRITE #F,N4,N5 
2120 FOR J= 1 TO N5 
2130 VRITE #F,TSCJ> 
2140 NEXT J 
2150 FOR J=i TO N5 
2160 WRITE #F#CCJ) 
2170 NEXT J 
2180 RETURN 

2200 REM RENAME TEMP. BAS TO FS 
2220 IF LEFTSC FS, 2><>"1: " THEN 2270 
2225 OPEN #1* DS* #2* FS 
2230 LET F=l: GOSUB 2000 
2233 LET N4=N1:N5=N2 
2235 LET F=2: GOSUB 2100 
2240 FOR 1=1 TO N 
2242 LET F= 1 
2244 GOSUB 1400 
2246 LET F=2 
2248 GOSUB 1500 
2250 NEXT I 
2255 CLOSE #U #2 
2257 FDEL DS 
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10 



FS 



IF 
OM 



FS ON SAME DRIVE ASDS 
DRIVE 

THEN 2550 



2680 



Listing 1 continued. 

2260 RETURN 

FREN DS# FS 

RETURN 

FOR 1=1 TO 

LET BCI)=0 

NEXT I 

RETURN 

REM DELETE 

REM DS ALWAYS 

IF LEFTSCFS,2)= M 1: " 

FDEL FS 

RETURN 

REM SORT BCD INTO ASCENDING ORDER 

FOR K= 1 TO N6 

LET G= 1. E99 

FOR I 1=K TO N6 

IF BC I 1)>G THEN 

LET G=BC I 1) 

LET B( I 1)»B(K) 

LET BCK)=G 
I 1 
K 

RETURN 

PRINT "ENTRY NO 

FOR J= 1 TO N 1 

PRINT "ENTER 

ON CCJ) GOTO 29 2 5*29 35*29 45 

INPUT ASCJ) 

GOTO 2955 

INPUT A<J> 

GOTO 2955 

GOSUB 1200 

LET A(J)=D1 

NEXT J 

RETURN 

REM ADD ENTRIES TO FILE 
3010 GOSUB 1000 
3020 LET F=l 

GOSUB 1100 

IF N4=l THEN 3010 

INPUT "HOW MANY NEW ENTRIES"*N6 

GOSUB 2000 

L ET N 4=N+N 6: N 5=N 1 

OPEN #2* DS 



2270 

2280 

2300 

2310 

2320 

2330 

2500 

2510 

2520 

2530 

2550 

2600 

2610 

2620 

2630 

2640 

2650 

2660 

2670 

2680 NEXT 

2690 NEXT 

2695 

2900 

2910 

29 15 

2920 

2925 

29 30 

2935 

2940 

2945 

29 50 

2955 

29 60 

3000 



"; i 



"; ts(J) 



3030 
3040 
3050 
30 60 

30 70 
3080 
3090 
3100 

31 10 
3120 
3\3fc 
3140 



LET F=2 
GOSUB 2100 
FOR 1=1 TO N 
LET F=l 
GOSUB 1400 
LET F=2 
3150 GOSUB 1500 
3160 NEXT I 
31 70 FOR I=N* I TO N4 
3180 GOSUB 2900 
3190 GOSUB 1500 
3200 NEXT I 
321G CLOSE #1* #2 
3215 GOSUB 2500 
3220 GOSUB 2200 

3240 GOTO 200 

3500 REM DELETE AN ENTRY FROM A FILE 

3505 GOSUB 2300 

3510 GOSUB 1000 

3520 LET F= 1 

3530 GOSUB 1100 

3540 IFN4=1 THEN 3510 

3550 INPUT "DELETE HOV MANY 

3552 IF N6<=10 THEN 3560 

3554 PRINT "MAXIMUM 10" 

3556 GOTO 3550 

3560 GOSUB 2000 

35 70 LET N4=N-N6:N5=N1 

3580 OPEN #2* DS 

3590 LET F=2 

3600 GOSUB 2100 

3610 PRINT "ITEM NUMBERS 

3620 FOR 1=1 TO N6 



ENTRIES"*N6 



TRS 80 OWNERS 
BASIC SLOWING YOU DOWN? 

TAKE 



FAST RELIEF! 



Introducing SIMUTEK'S ZBASIC, The truly interactive BASIC 
COMPILER for your TRS-80' FINALLY' People that don't have the time or 
the inclination to learn complicated assembly language, have a chance to 
write PROFESSIONAL QUALITY SOFTWARE in machine language using 
a subset of LEVEL II BASIC" 

What does interactive mean 9 It means you have ZBASIC and your 
BASIC program resident at the same time 1 You may compile a BASIC 
program, run it or save it without destroying your resident BASIC program' 
In fact, jumping back and forth between the compiled code and the BASIC 
code is one of its finest features' 

ZBASIC allows saving your COMPILED PROGRAM as a system tape, 
(tape version), or as /CMD file, (disk version) THE COMPILED CODE IS 
VERY EFFICIENT Z80 OBJECT CODE THE LEVEL II ROMS ARE USED 
ONLY FOR I/O ROUTINES" 

FACTS ABOUT ZBASIC 

1 16K ZBASIC will compile a 4 8K program (tape only) 
32K ZBASIC will compile a 17K (tape), 10K (disk) pgm 
48K ZBASIC will compile a 17K program (disk only) 

(These are approximate values depending on program efficiency 
etc.) 

2 ZBASIC DOES NOT support disk or tape files 

3 BASIC programs compiled with ZBASIC are between 10-200 times 
faster than interpreted BASIC" 

4 NO ROYALTIES ON ZBASIC COMPILED PROGRAMS" 

5 ZBASIC programs are only about 1 1 times larger than the average 
basic program. 

6. ZBASIC programs may be used as USR routines from basic 

7. ZBASIC uses INTEGER MATH ONLY to increase speed and 
decrease compiled program size Use of Single or Double precision 
would destroy the beauty of the first INTERACTIVE COMPILER" on 
the market' 

8 Limited variables: A-Z, A1-Z1. A2-Z2, A$-Z$ Arrays are not 
supported to decrease memory demands and speed up compiling of 
programs 

9. COMPILE TIMES ARE TYPICALLY 1 TO 10 SECONDS' THERE IS 
NO NEED TO USE COMPLICATED COMPILE TIME MODULES' 

10 ZBASIC comes with a HIGHLY DETAILED manual describing all 
important memory locations, commands, variables, warm/cold start 
entry points and many useful sub-routines for emulating unsupported 
commands" 

1 1 Existing programs may be loaded from tape or disk and compiled as 
long as unsupported commands or variables are not used 

ALL COMMANDS DIRECTLY SUPPORTED BY ZBASIC 



FOR 

SET 

DATA 

INPUT 

PRINT 

SOR 

ON GOSUB 

INTEGER MATH 



NEXT 

RESET 

READ 

INKEYS 

LPRINT 

I FN 

REM 

'MULTIPLY 



STEP 
POINT 
RESTORE 
LET 

PRINTS 
ASC 
NOT 
/DIVIDE 



IF 

CHR$ 
END 
STOP 
USR 
VAL 
AND 
| ADD 



THEN 
RANDOM 
GOTO 
OUT 
SGN 
STR$ 
OR 
SUBTRACT 



ELSE 

RND 

GOSUB 

INP 

INT 

POS 



PEFK 

POKE 

CLS 

RETURN 

ABS 

ON GOTO 



I 



32767 



NOTE Somo commands do not act exactly as BASIC commands act 



TO DELETE 



ii 




TRS-80 MOD I and III or PMC-80 Computers. (Level II 
Only) NEW LOWER PRICES! 

ZBASIC 16K/32K LVII Tap* Version + Manual $79.05 

ZBASIC 32K/48K Disk Version + Manual 

Both Varsions + Manual 

ZBASIC Manual Only (Fully Rafundabla) 

Model III Version A vmilmblo 3/1/01 



S89.95 
$99.95 
$25.00 



Credit Card orCO.D Call Toll Free: (800) 528-1 149 

or send check or money order to: 



(602) 323-9391 






PO Box 13687 Tucson. AZ 85732 
(COD Available $3 00 Extra) 
TRS-80 is a TM of Tandy Corp 
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Ad 



#12 SOFTWARE 

\S out our new items. 



CP/M users specify disk systems and formats Most formats available 




CP/M 
ARTIFICIAL 

INTELLIGENCE 

>s Medical 
• Dental 

COMPLETE BUS. SYS 

Creator $269/$25 

Reporter $169/$20 

Both $399/$45 

COMPUTER CONTROL 

f Fabs $ 159/520 

UltraSort II $159/$25 

COMPUTER PATHWAYS 

Pearl (level 1) $ 99/S25 

Pearl (level 2) $299/$40 

Pearl (level 3) $549/565 

DIGITAL RESEARCH 

CP/M 2.2 

NorthStar $149/$25 

TRS-80 Model II (P&T) $159/$35 
Micropolis $169/$25 

Cromemco $189/$25 

PL/l-80 $459/$35 

* BT-80 $179/$25 

Mac $ 85/$ 15 

Sid $ 65/$ 15 

Z-Sid $ 95/$ 15 

Tex $ 70/$ 15 

DeSpool $ 50/$ 10 



DYNAMIC MICRO- 
PROCESSOR ASSOC. 



*s Ascom 

CBS 
• DMA-DOS 



$109/$ 15 
$369/$45 
$179/$35 



GRAHAM-DORIAN 

s General Ledger $729/$40 

s Acct Receivable $729/$40 

s Acct Payable $729/$40 

s Job Costing $729/$40 

Payroll $493/$40 

Inventory $493/$40 

Cash Register $493/$40 

Apartment Mgt $493/$40 

KEY BITS 

String/80 $ 84/$20 

s String/80 (source) $279/$na 

WordSearch $179/$25 

MICRO AP 

S-Basic $269/$25 

Selector III $269/$25 

Selector IV $469/$35 

MICRO DATA BASE 

SYSTEMS 

HDBS $269/$35 

MDBS $795/$40 

S DRSorQRSor RTL $269/$35 

s MDBS PKG $1295/$60 

MICROPRO 

WordStar $324/$60 

%s Customization Notes $ 89/$na 

Mail-Merge $114/$25 

WordStar/Mail-Merge $434/$85 

s DataStar $249/$60 

WordMaster $1 19/$40 

SuperSort I $199/$40 

MICROSOFT 

Basic-80 $294/$30 

• Basic Compiler $329/$30 

S Fortran-80 $349/$30 

Cobol-80 $574/$30 

Macro-80 $144/$20 

Edit-80 $ 84/$20 

MuSimp/MuMath $224/$25 

MuLisp-80 $174/$20 

ORGANIC SOFTWARE 

TextWriter III $111/$20 

DateBook $269/$25 

OSBORNE 

General Ledger $ 59/$20 

Acct Rec/Acct Pay $ 59/$ 20 

Payroll w/Cost $ 59/$20 

^ All 3 $129/$57 

All 3 + CBASIC-2 $199/$71 



PEACHTREE" 

General Ledger $399/$40 

Acct Receivable $399/$40 

Acct Payable $399/$40 

Payroll $399/$40 

Inventory $399/$40 

Property Mgt $799/$40 

CPA Client Write-up $799/$40 

Mailing Address $349/$40 

SOFTWARE WORKS 

Adapt $ 69/$na 

Ratfor $ 86/$na 

SOHO GROUP 

MatchMaker $ 97/$20 

Worksheet $177/$20 

STRUCTURED SYSTEMS 

GL or AR or AP or Pay $599/$40 
Inventory Control $449/$40 

• Analyst $199/$25 

• QSort $ 89/$20 

SUPERSOFT 

s Forth (8080 or Z80) $ 1 49/$25 

s Diagnostic II $ 84/$20 

Other less 10% 

TCS 

GL or AR or AP or Pay $ 79/$25 
AIM $269/599 

WHITESMITHS 

C" Compiler $600/$30 

Pascal (incl "C") $750/$45 

DATA BASE 

FMS-80 $649/$45 

dBASE II $629/$50 

Condor $599/$30 

TIM $329/$35 

"PASCAL" 

• Pascal/MT+ $429/$30 

• Pascal/Z $349/$30 

Pascal/UCSD $299/$30 

Pascal/M $149/$20 

WORD PROCESSING" 

• SpellGuard $249/$25 
Spell Binder $349/$45 

• Magic Wand $289/$45 

OTHER GOODIES 

Tiny C $ 89/$50 

Tiny C Compiler $229/$50 

CBASIC-2 $ 89/$ 15 

Nevada Cobol $129/$25 

MicroStat $224/$ 15 

Vedit $ 99/$ 15 

s Prof Time Bill (Asyst) $549/$40 

S ESQ-1 $1349/$50 

s MiniModel $449/$50 

• StatPak $449/$40 

s Micro B+ $229/$40 

APPLE II- 

MICROSOFT 

Softcard $292 

s Fortran $179 

Cobol $574 

PERSONAL SOFTWARE 

Visicalc $122 

CCA Data Mgr $ 84 

Desktop/Plan $ 84 

Zork $ 34 

PEACHTREE" 

General Ledger $224/$40 

Acct Receivable $224/$40 

Acct Payable $224/$40 

Payroll $224/$40 

Inventory $224/$40 

OTHER GOODIES 

Super-Text II $127 

Data Factory $129 

s DB Master $159 

Ledger Plus $549 

vs Charles Mann less 

s STC less 



15% 
15% 



ORDERS ONLY-CALL TOLL FREE VISA • MASTERCHARGE 

1-800-854-2003 ext 823 • Calif. 1-800-522-1500 ext. 823 

Overseas — add $10 plus additional postage • Add $2 50 postage and handling 
per each item • California residents add 6% sales tax • Allow 2 weeks on checks, 
C O D ok • Prices subject to change without notice All items subject 
to availability • ® — Mfgs Trademark 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Avenue, #309 • Los Angeles, CA 90028 • (213) 666-7677 



Listing 1 continued. 



3630 
3640 
3642 
3645 
3650 
3660 
3670 
3680 
3690 
3700 
3710 
3720 
3730 
3740 
3745 
3750 
3770 
4000 
4010 
4020 
4030 
4040 
4050 
40 60 

40 70 
4080 
4090 
4100 

41 10 
4120 
4130 
4140 
4150 
4160 
4162 
4165 
4170 
4180 
4190 
4200 
4205 
4210 
4220 
4230 
4240 
4250 
4255 
4260 
4270 
4500 
4510 
4520 
4530 
4540 
4550 
4560 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
4680 
4690 
4700 
4710 
4720 
4730 
4740 
4745 
4750 
4760 



INPUT B< I) 

NEXT I 

G0SUB 2600 

LET 11=1 

FOR 1=1 TO N 

LET F=l 

G0SUB 1400 

IF B(I 1)=I THEN 3720 

LET F=2 

G0SUB 1500 

GOTO 3730 

LET I 1 = 1 1+ 1 

NEXT 1 

CLOSE #1« #2 

G0SUB 2500 

G0SUB 2200 

GOTO 200 

P.EM MODIFY ENTRIES IN A FILE 

G0SUB 1000 

LET F=l 

G0SUB 1100 

IF N4= 1 THEN 4010 

G0SUB 2300 

OPEN #2, DS 

INPUT "MODIFY HOW MANY ENTRI ES"* N6 

IF N6<= 10 THBJ 4100 

PRINT "MAXIMUM 10": GOTO 40 70 

G0SUB 2000 

LET F=2:N4=N:N5=N1 

G0SUB 2100 

PRINT "ITEM NUMBERS TO MODIFY" 

FOR 1 = 1 TO N 6 

INPUT B( I) 

NEXT I 

GOSUB 2600 

LET I 1=1 

FOR 1= 1 TO N 

LET F=l 

GOSUB 1400 

IF I<>BC I 1 ) THEN 4220 

LET I 1 = 1 1+1 

GOSUB 2900 

LET F=2 

GOSUB 1500 

NEXT I 

CLOSE #1* #2 

GOSUB 2500 

GOSUB 2200 

GOTO 200 

REM SEARCH ON MULTIPLE CATEGORIES 

GOSUB 1000 

LET F=l 

GOSUB 1100 

IF N4=l THEN 4510 

GOSUB 2300 

INPUT "SEARCH ON HOW MANY CATEGORI ES"* N6 

IF N6<= 10 THEN 4600 

PRINT "MAXIMUM 10" 

GOTO 4560 

GOSUB 1600 

IF N2<>8 THEN 4640 

OPEN #2*DS 

IF STATUS#2=0 THEN SCRATCH #2 

LET F=l 

GOSUB 2000 

HOME 

FOR J=l TO N 1 

PRINT J; TAB<4>; TSCJ) 

NEXT J 

PRINT 

PRINT "INPUT NUMBERS OF SEARCH CATEGORIES" 

FOR J=l TO N6 



INPUT B(J) 
NEXT J 
GOSUB 2600 
FOR J= 1 TO 
LET N4=B(J) 






N6 
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DIABLO 1620 $1895 



I8W 



• Letter quality daisywheel printer 

• Upper and lower case 

• Forms tractor, print wheel, ribbon included 

• ASCII serial interface with RS-232 cable 

• Bidirectional printing 

• Completely refurbished bv national terminal 
distributor with 90 day warranty 



PRINTERS 






VIDEO MONITORS 


NEC 5510 


$2495 




9" Sanyo B&W 


$169 


NEC 5530 




2495 




12" Sanyo B&W 


289 


Diablo 630 




2425 




12" Sanyo w/green screen 


299 


Centronics 730 




675 




13" Sanyo Color 


495 


Centronics 737 




799 




9" Panasonic B&W 
9" RCA B&W 


169 
169 


^^J Verbatim 


DISKETTES 


H 


5" SS, DD 10/2.40 


50/2.35 




5' 


• SS, SD 10/2.80 50/2.70 




5" SS, DD 10/2.40 


50/2.35 




5* 


' SS, SD 10/2.80 50/2.70 




5" DS, DD 10/3.95 


50/3.90 




8' 


1 SS.SD 10/2.90 50/2.80 




8" SS, SD 10/3.05 


50/3.00 




8' 


' DS, SD 10/4.50 50/4.40 




8" SS, DD 10/3.35 


50/3.30 




8' 


' DS, DD 10/4.50 50/4.40 




8" DS, DD 10/4.15 


50/4.10 




Disk Flip 'N File Case 5" 22.95 


, 8" 27.95 


Diskette Storage Pages 


I 10/4.25 




Disk Library Case 5" 2.05, 8" 2.80 


3M HEAD CLEANING KIT 




PAPER & LABEL! 


1 


• Eliminate downtime 


_r - 


^m 


■ 


Greenbar 14 8x11 


• Eliminate service calls 


EL 


* 1 




one part 3000 sheets 


39.95 


• Increase life of read- 


ilf 


* 


1 


two part 1300 sheets 


45.95 


write heads 


7** 


*JP 




White 9'.x11 




• Cleans in 30 seconds 


* i 






one part 3500 sheets 


29.95 


• Removes dust, dirt. 








two part 1400 sheets 


33.95 


magnetic oxides 








Labels 3V4x'V« 

one across box of 5000 


17.30 


5 1 /4"or8" 


$ 19.50 

EELS 




two across box of 10,000 
RIBBONS 


34.60 


PRINT WH 


Mfr. ea 


6+ 






Mfr. ea. 


6+ 


Diablo 8 25 


750 






Diablo 6.50 


7200 


Oume 8 25 


750 






Qume 400 


43.50 


NEC 17.00 


15.50 






NEC 7.00 


71 50 



Measure, Control, 
Document. . . 

Computer Systems and Peripherals designed to coordinate 
with the Apple Computers that let you measure, monitor, 
regulate, control and document with laboratory precision, 
at affordable cost. 




AH 3 Analog Input System (A/D,12bits) 

Measure voltages with 0.024% precision 
Monitor 16 separate inputs under program 

control 
Choose from 8 voltage ranges under program 

control; 100mV to 10V 
Make a reading in 20 microseconds 




AI02 Analog Input System (A/D,8bits) 

Measure volrages with 0.4% precision 
Monitor 16 separate inputs under program 

control 
Match most sensors with a standard 5 volt 

range 
Signal Conditioning System SC14 available 



Call for quantity prices— Dealer inquiries invited 



DAVIS SYSTEMS INC. 

Jmi~- 2184 Meadowchff Drive N.E.. Atlanta, GA 30345 
/ . v ^63 (404) 634-2300 





A003 Analog Output System (D/A,8blts) 

Control voltaae levels from a simple program 
Standard 10 v range, other ranges available 
Up to 8 channels, each with its own memory 



m* 



SCOTT ADAMS. 
President of 
Adventure International 

and author of the 
"Adventure" Series. 





DI09 Digital Interface 

Monitor or control 32 circuits in any 

combination 
Measure time intervals or count pulses 
Plug into BCD, parallel, or switch closure 

instrument outputs 



UI16 Isolated Power Interface 

Control 110V AC circuits from a program 
Operate DC relays or solenoids 
Receive logic pulses in noisy environments 
Avoid interference and grounding problems 

in large systems 
Start wrrn one circuit - expand to dozens 



PR12 Intelligent Printer System 

Clear, readable printing on standard paper 
Intermix graphics and text of three sizes 
A true printing system including 

intelligent interface, and a complete 

manual. 




Instant Software 

PETERBOROUGH. NEW HAMPSHIRE 03458 603-9247296 



PL12 Intelligent Plotter System 

Produce detailed pen drawings from a 

program 
8 x 10 Plotting surface with .005" resolution 
Automatically plot from Basic arrays and 

strings 
A true plotting system including 

intelligent interface and complete manual. 



Interactive Structures has been producing laboratory systems 
and interfaces for Apple Computer since 1977. Our technology is in 
use in thousands of applications — from our own Spacelab 
instrumentation system to automobile engine research and 
woodstove analysis. 

Contact us for the details on affordable laboratory computing. 



iS 



Interactive Structures, Inc. 

P.O. Box 404 

Bala Cynwyd, PA 19004 

215-667-1713 



• 73 
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The days of complicated, unreliable, 
dynamic RAM are gone: 




INTRODUCING 




$199 



the ultrabyte memory board 

95 



( 



complete kit 
with 16K memory 



) 



Netronics consistently offers innovative products at un- 
beatable prices. And here we go again — with JAWS, 
the ultrabyte 64K S100 memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it all Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts . . . delay lines . . . massive 
heat sinks unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
Look what JAWS offers you: Hidden refresh . . . fast 
performance . . low power consumption . . . latched 
data outputs .200 NS 4116 RAMs . . . on-board 
crystal 8K bank selectable . . . fully socketed . . . 
solder mask on both sides of board . . . designed for 
8080. 8085. and Z80 bus signals . works in Explorer, 
Sol. Horizon, as well as all other well-designed S100 
computers. 

GIVE YOUR COMPUTER A BIG BYTE OF MEMORY 
POWER WITH JAWS — SAVE UP TO $90 ON 
INTRODUCTORY UMITEELOFEER SPECIAL PR/CESt 

UNDECIDED7 TRY A WIRED fSK JAWS IN YOUR COMPUTER ON OUR 
W-OAY MONEY BACK OFFER (SPECIFY YOUR COMPUTER} 



LUII 

I 



I 



^^^ Frmn Cannacticut Or Far Ataman 

ISbNETRONICS: 



CONTINENTAL U.S.A. CREOTT CAM MYERS OUTSIDE CONNECTICUT CALL 

CALL TOLL FREE 800-243-7428 

Frem CaiMwctiCMi_Or For Aaa.ttanca (203) 3S4-937S 

^RESEARCH & 

IDEVELOPMENTLTO 

333 Litchfield Road. New Milford.CT 06776 
Please send the items checked below K R4 

n JAWS 16K RAM kit, No 6416. $199.95.* 
G JAWS 1 6K RAM fully assembled, tested, burned in. 
No. 6416W $229 95 * 

□ JAWS 32K RAM kit. No. 6432. (reg. price $329.95). 
SPECIAL PRICE $299 95 * 

n JAWS 32K RAM fully assembled, tested, burned in. 

No. 6432W. (reg. price $369.95). SPECIAL PRICE 

$339 95* 
G JAWS 48K RAM kit. No 6448. (reg. price $459.95). 

SPECIAL PRICE $399 95 . * 

JAWS 48K fully assembled, tested, burned in. No 

6448W. (reg. price $509 95). SPECIAL PRICE 

$449 95* 
H JAWS 64K RAM kit. No. 6464. (reg. price $589.95). 

SPECIAL PRICE $499 95 . * 

□ JAWS 64K RAM fully assembled, tested, burned in. 
No 6464W. (reg. price $649 95). SPECIAL PRICE 
$559 95* 

CI Expansion kit. JAWS 16K RAM module, to expand 

any of the above in 16K blocks up to 64K. No. 16EXP 

$129.95* 

* All prices plus $2 postage and handling. Connecticut 
residents add sales tax. 
Total enclosed $ _ 

Personal Check I 3 Money order or Cashiers Check 

□ VISA n MASTER CHARGE (Bank No ) 

Acct. No. Exp. Date 

Signature 

Print Name 

Address 

City 

State 



I Send me more information 



Zip 



Listing 1 continued. 



4770 
4780 
4790 
4800 
48 10 
4820 
4830 
4840 
48 50 
48 60 

48 70 
4880 
4890 
4900 

49 10 
4915 
4920 
49 30 
4940 
49 50 
49 60 

49 70 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 

50 60 
5063 
5066 

50 70 
5080 
5090 
5092 
5093 
5094 
509 5 
509 6 
5100 
5101 
5105 

51 10 
5120 
5130 
5140 
5150 
5170 
5180 
5190 
5200 
5210 
5220 
5225 
5230 
5240 
5250 
5251 
5252 
5253 
5254 
5260 
5270 
5275 
5280 
5290 
5295 
5300 
5400 
5405 
5410 
5420 
5430 
5440 



PRINT "ITEM M ;N4;TSCN4) 
ON CCN4) GOTO 4790*48 10*4840 
INPUT "SEARCH STRING"* SSCN 4) 
GOTO 4900 



"MAX 

"MIN 



VALUE"* SCN4* 2> 



VALUE"* SCN4* 1) 



OF FILE 



INPUT 

INPUT 

GOTO 4900 

PRINT "LATEST" 

GOSUB 1200 

LET SCN4* 2) = D1 

PRINT "EARLIEST" 

GOSUB 1200 

LET SCN4* 1> = D1 

NEXT J 

REM BEGIN SEARCH 

LET N5=0 

FOR 1=1 TO N 

LET F=l 

GOSUB 1400 

FOR 11 = 1 TO N6 

LET N4=B( I 1) 

ON CCN4) GOTO 4980*509 3*5093 

REM MATCH STRINGS 

LET L=LEN<S$CN4> ) 

LET L1=LEN(A$<N4>> 

IF L>L1 THEN 5220 

LET K= 1 

IF SS<N4)<>MIDS(ASCN4)*K*K+L-1 ) 

REM MATCH FOR THIS II 

GOTO 5090 

IFK> = L1-L+1 THEN 50 70 

LET K = K«- 1 

GOTO 5030 

REM NO MATCH 

GOTO 5220 

NEXT I 1 

GOTO 5100 

REM MATCH NUMBER 

GOSUB 5400 

IF M3=0 THEN 5220 

GOTO 5090 

REM FULL MATCH ALL ITEMS 

REM PRINT RESULTS 

LET N5=N5* 1 

IF N2=8 THEN 5190 

LET N3=M 1 

FOR J= 1 TO Nl 

GOSUB 1700 

NEXT J 

GOSUB 1800 

GOTO 5220 

REM PRINT TO DISK 

LET F=2 

GOSUB 1500 

NEXT I 

PRINT I 

PRINT "END OF FILE "; FS 

CLOSE #1 

IF N2<>8 THEN 5295 

FOR J= 1 TO N 1 

WRITE #2* TS(J)* CCJ) 

NEXT J 

WRITE #2*N1*N5 

CLOSE #2 

PRINT "NAME FOR DESTINATION FILE" 

LET 0=2 

GOSUB 1000 

GOSUB 2220 

GOSUB 1900 

GOTO 200 

LET M3=0 

REM IF M3=0 

IF A(N4)>SCN4* 2) 

IF ACN4X S(N4* 1 ) 

LET M3= 1 

RETURN 



THEN 5060 



EN NO MATCH 
THEN 5440 
THEN 5440 
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Add-On 

Disk Drive 

Subsystems 

FOr Apple, TRS-80, S-100 

Based Computers 




Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line 
drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth 
All of our subsystems are complete, thoroughly-tested, 100% burned in, and feature a 1 year 100% parts/labor warranty. 



of L0B0 disk 
requirements. 



APPLE 



3101 Minifloppy. 31011 Minifloppy w/interface card 

81 01 CA One SA800 in cabinet w/power, DDC* Controller, cable and manual 
8202CA Two SA800 in cabinet w/power, DDC* Controller, cable and manual 
51 01CA One SA850 in cabinet w/power, DDC* Controller, cable and manual 
5202CA Two SA850 in cabinet w/power. DDC* Controller, cable and manual 
'Double Density Controller 



S-100 BASED 
COMPUTERS 

MODEL NO DESCRIPTION 

4101C SA400 in cabinet w/power 

821 2C Two SA801 in cabinet w/power 

521 2C Two SA851 in cabinet w/power 



GENERAL 



TRS80 



MODEL NO DESCRIPTION MODEL NO 

4101C SA400 in cabinet w/power C808 

81 01 C II One SA800 in cabinet w/power for Mod. II LX80 

8202C II Two SA800 in cabinet w/power for Mod. II RS232 

C802 Cable for Mod. II 16K 

C805 Cable for TRS80 Minifloppy VT0S 



MODEL NO DESCRIPTION 

8212 Two SA801 in cabinet 

821 2C Two SA801 in cabinet w/power 

5212 Two SA851 in cabinet 

521 2C Two SA851 in cabinet w/power 



*^126 






DESCRIPTION 

Cable for TRS80 Eight inch Floppy 
Double density expansion interface 
Dual Serial Port Option 
16K Byte RAM for LX80 (32KB max.) 
4.0 Disk Operating System 



INVENTORY CO., 

P.O. Box 185, Santa Yhez,Ca., 93460 
(805) 688-8781 



FEATURES INCLUDE: 

• Uses Standard Typewriter Ribbon 

• Micro Processor Controlled 

• Can Operate Continuously— 

No Thermal Problems (Hasan all metal 
print head) 

• 5 x 7 to Larger 10x7 and Larger 10 x 14 
Dot Matrix Character Generator 

• Standard 96 ASCII Character Font 

• Upper and Lower Case Printing 

• Up to 88 Characters Per Line 

• Single Line Print Rate Is 160 CPS 

• Average Print Rate Is 60 CPS For Ten 
Lines 

• Graphics Capability With Extended 
Character Modes 

• Programmable With 32 System Level 
Software Commands 

• Standard Parallel and Serial Interface 

• Software and Hardware Reset Interface 

• Software Line Counting For Paging 

• Baudrate Select From 110 to 9600 

• Manual Paper Advance 

• Manual Selftest and Reset 

• Adjustable Tractor Width From 1 to 9V? 
Inches 

• Interfaces with Apple, Atari, OSI, T.I., 
TRS-80 and the List Goes On ■ 



C00S0L DATA LOGGER IMPACT PRINTER 




FACTORY DIRECT 



$495 Kit, 101B-80KE $545 Assembled & Tested 101B-80E 

'Registered Trademarks of Apple Computer Inc , Atari Inc.. Ohio Scientific Inc . Texas Instruments Inc., 
Tandy Corp respectively 

COOSOL, INC. P.O. BOX 743, ANAHEIM, CA 92805 (714) 545-2216 7 Days a Week 
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Find out how bidirectionality can make this simple sorting method more efficient. 



A Better Bubble Sort 



By W. A. Harrison and S. H. Sachs 



Many methods to sort record lists 
are available. The bubble sort- 
also known as sorting by exchanging 
—is one of the most common. 

When you sort a list of items, you 
must have one particular field you 
are sorting by. This field is known as 
the sorting key. For example, assume 
you are sorting a list of students by 
age; age would be the sorting key. 



When sorting, you try to arrange 
your list so the values of your keys 
run from smallest to largest. In the 
process of sorting this list of items, 
you must at some time examine or 
otherwise process every key in the 
list. This is described as a pass. Each 
time you process the entire list, you 
perform a pass. 

The bubble sort compares each ad- 




Flowchart for one-way bubble sort starts with element counter j and exchange counter m at zero. As ad- 
jacent pairs of elements are compared, j is incremented. At the end of each pass, (j>n-l) — the exchange 
counter m—is checked to determine if an exchange had been made on this pass (m>0). If not, the sort is 
complete, and the job is terminated; otherwise, control is transferred to the beginning of the flow for 
another iteration. 



joining pair of keys in the list. If they 
are in the proper order (i.e., the first 
key is less than the second key), you 
compare the next pair of keys in the 
list (this second pair of keys would in- 
clude the second key of the previous 
pair as the first key of this pair). 

On the other hand, if they are not in 
the correct order, you exchange the 
two keys so that they will be. This is 
done throughout the entire list. Each 
time you make a pass, you keep track 
of the number of exchanges you 
made. When you find you have made 
no exchanges, the entire file is sorted. 
You move the keys to their proper 
position within the list (as the key is 
repositioned, the rest of the record is, 
of course, also repositioned). 

The bubble sort is easy to program 
and understand. Also, the amount of 
primary storage required is a func- 
tion of the length of the list and the 
size of the records. The amount of 
time used for the sort depends on the 
length and original order of the list. 

The main problem with the bubble 
sort is that if you have a list of n 
items— all in the proper order except 
for the key of the smallest value, 
which is at the very end of the list— it 
will require n passes to position the 
key at the beginning of the list where 
it belongs. This is because the key is 
only moved forward one place for 
each pass of the list, since the sort 
works from left to right. 

This problem can be eliminated if 
you make a bidirectional pass. This 
method goes from left to right on its 
first pass, just like the single-direc- 
tional pass, but then makes a pass 
from right to left on its return. This 

Address correspondence to W. A. Harrison, PO 
Box 1073, Rolla, MO 64501, andS. H. Sachs, 11 
Peabody Ter., 01601, Cambridge, MA 02138. 
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NO 
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Two-way bubble sort resembles the one-way bubble sort, but instead of beginning the iteration over at the 
end of one pass, the counter is deincremented, and the sort operation takes place in the reverse direction. 
This method, as the one-way method, checks to determine if the list is sorted by checking the switch 
counter. 



allows the out-of-order key discussed 
above to be properly positioned after 
only two passes. 



With this modification, the bubble 
sort is an efficient, yet simple method 
of sorting an unordered list. ■ 



PASS I 



8 10 



OK OK NOT 

OK 




8 10 



OK OK NOT 

OK 



2 5 4 



OK NOT 
OK 



2 5 4 

OK NOT 
OK 



4 5 7 8 10 9 



V^V^ 




4 5 7 8 10 9 

OK OK OK OK NOT 

OK 



9 10 6 

OK NOT 
OK 

6 10 

OK 



9 10 6 

OK NOT 
OK 

6 10 

OK 



PASS 2 



I 3 2 

OK NOT 
OK 



23 457896 



PASS 2 



9 6 10 

\JKJ 

NOT OK 
OK 



KJK^ 



K-S 



OK OK OK OK OK OK NOT 

OK 



6 9 \0 



8 6 9 



NOT OK 
OK 



OK OK 



PASS J 



7 6 8 



NOT OK 
OK 



I 2 



3 4 5 7 8 6 



OK OK OK OK OK OK NOT 

OK 




6 8 9 10 



CONTINUE 



K^ 



OK OK OK 




One-way bubble sort is easy to understand and effi- 
cient, but if an unordered element is isolated in the 
middle of the list, a number of passes may be re- 
quired to sort. 



Two-way bubble sort proves to be quicker and 
more efficient than one-way bubble sort, especially 
when the unsorted element is isolated in the middle 
or far end of the list. 



NEW!!! THE » 

ELECTRIC MOUTH 




for SIOO, Elf II, Apple, TRS-80 Level II* 

From $99.95 kit 
Now — teach your computer to 
talk, dramatically increasing 
the interaction between you 
and your machine. 

That's right: the ELECTRIC MOUTH actually lets 
your computer talk! Installed and on-line in just 
minutes, it's ready for spoken-language use in office, 
business, industrial and commercial applications, 
in games, special projects, R&D, education, secu- 
rity devices — there's no end to the ELECTRIC 
MOUTH's usefulness. Look at these features: 

* Supplied with 143 words/letters/ phonemes/ 
numbers, capable of producing hundreds of words 
and phrases. 

* Expandable on-board up to thousands of words 
and phrases (just add additional speech ROMs as 
they become available). 

* Four models, which plug directly into SlOO. Apple, v. 
Elf II and TRS-80 Level II computers. / 

* Get it to talk by using either Basic or machine 
language (very easy to use. complete instructions 
with examples included). 

* Uses National Semiconductor's "Digitalker" 
system. 

* Includes on-board audio amplifier and speaker, 
with provisions for external speakers and 
amplifier. 

* Adds a new dimension and excitement to pro- 
gramming; lets you modify existing programs and 
games to add spoken announcements of results, 
warnings, etc. 

* Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH 
stores words in their digital equivalents in ROMs. 
When words, phrases, and phonemes are desired, 
they are simply called for by your program and then 
synthesized into speech. The ELECTRIC MOUTH 
system requires none of your valuable memory 
space except for a few addresses if used in memory 
mapped mode. In most cases, output ports (user 
selectable) are used. 

Spoken Material Included 



one 

two 

three 

four 

five 

six 

seven 

eight 

nine 

ten 

eleven 

twelve 

thirteen 

fourteen 

fifteen 

sixteen 

seventeen 



eighteen 

nineteen 

twenty 

thirty 

forty 

fifty 

sixty 

seventy 

eighty 

ninety 

hundred 

thousand 

million 

zero 

again 

ampere 

ar 



imper 
and 



at 

cancel 

case 

cent 

400hertz tone 

HOhertz tone 

20ms silence 

40ms silence 

80ms silence 

160ms silence 

320ms silence 

centi 

check 

comma 

control 

danger 

degree 



dollar 

down 

equal 

error 

feet 

flow 

fuel 

gallon 

R<> 

gram 

great 



inches 

is 

it 

kilo 

left 

less 

lesser 

limit 

low 

lower 

mark 



number 

of 

off 

on 

out 

over 



ss 

second 

set 

space 

speed 

star 



I 

u 
v 
v\ 

X 

y 



reater meter 



h 
n. 

high 

higher 

hour 



milli 

minus re 
minute ready 
near right 



parenthesis start 
percent slop 

please than k 

plus the | 

point time m 

pound try n 

pulses up o 

rate volt p 

weight q 

a r 

I. s 

trademarks of 



*"EIf II" and "The Electric Mouth" are ree. 
Netronics R&D Ltd. "Apple" is a reg. trademark of Apple 
Computer Inc. "TRS-80 Level II" is a reg. trademark of Tandy I 
Com. I 



Corp. 
Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical Assistance, Etc., 

Call (203) 354-9375 Depl 

NETRONICS R&D LTD. *•» 

333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 

D SIOO "Electric Mouth" kit $99.95 

D Elf II "Electric Mouth" kit $99.95 

D Apple "Electric Mouth" kit $1 19.95 

D TRS-80 Level II "Electric Mouth" kit $1 19.95 

Add $20.00 for wired & tested units. All plus $3.00 postage & in- 
surance. Conn res. add sales tax. 

Total Enclosed $ 

D Personal Check D Cashier's Check/ Money Order 
D Visa D Master Charge (Bank No. ) 






Acct.No. . 

Signature 
Print 
Name 



Exp. Date 



Address 

City 

Slate 



Zip. 



^ Reader Service—see page 210 
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rOfcf Fro 
onverter 



Pet • Atari 
Kim • Sym 



Apple • OSI 

►AIM 



You Ought To QS 
Be Reading 

COMPUTE! 

The 6502 Resource And <£<! 
Applications Magazine 

Here's what some of our reoent 
readers say about us: 

Ontario, Canada: 

. . . Thank you for providing us beginners in 
the field with what is an understand- 
able, usable and enjoyable magazine. 
My Pet (and I) await each issue with 
►et« c bated memories! ! ! . . . f \\ es 
Victoria, BC: On The 2040 
. . . My vote for best magazine of the 
decade is: COMPUTE! Keep up the 
good work . . . ^ v\ V^ 

Akron, Ohio: 

... The January Issue was my first and my 
\j ^Subscription order is in the mail... also I 
^e^can't wait to see reprints of earlier 
Atari articles, ginal/ upgrade, 

Eielson AFB, Alaska: 

... My back issues of COMPUTE! are my 
best references . . . 

Taos, New Mexico: 

. . . You are a bright spot in the lack of 
data on the OSI, keep it up... 

Moose Jaw, Sask.: 

. . . Excellent magazine and getting bet- 
mf ter... Don't forget that most of us are 
|F not experts... 

Salinas, California: 

. . . The first issue of my new subscription is 
worth the one year subscription price! 

Waterford, Ohio: 

... No doubt about it COMPUTE! gets 
better with each issue. In its short 
lifetime it shows the growth and im- 
provement I would have expected it 
to require 4 or 5 years to achieve. 

Shouldn't you be reading 
COMPUTE! ? 

COMPUTE! Magazine 
P.O. Box 5406 
Greensboro, NC 27403 

(919) 275-9809 

12-lssue subscription prices: US $16; Canada $18,00 

(US funds); Surface rates, elsewhere in the world $20.00 

(US funds) 

Master Charge /Visa accepted $100 billing tee Sample issue. S2.50 



|fe A 






APPLE 11+ 

48K RAM 

$1199.00 



OUR 

APPLE PRODUCTS LIST PRICE 

Apple II + 48K $1530 $1199. 

Apple Disk w/cont $645 $549. 

Apple Disk w/ocont $525 $469. 

Apple Pascal System $495 $399. 

Apple Integer Card $200 $159. 

Apple Centronics Card $225 $189. 

Apple HS. Serial Card $195 $159. 

Apple Silentype Printer $595 $529. 

Apple Fortran $200 $169. 

Apple Pilot $150 $125. 

Apple Writer $75 $60. 

DOS Tool Kit $75 $60. 

Apple Plot $70 $58. 

Microsoft 280 Softcard $349 $299. 

Microsott 16K Ram Board $195 $179. 

Microsoft Fortran $195 $179. 

Buy All 3 Microsoft Prods $739 $629. 



ATARI 400 

8KRAM 

$399.00 



OUR 

ATARI PRODUCTS LIST PRICE 

Atari 400 8K $499 95 $399. 

Atari 400 16K $599 95 $449. 

Atari 800 16K $1080 00 $799. 

Atari 410 Recorder $89 95 $69. 

Atari 810 Disk Drive $599 95 $499. 

Atari 850 Interface $219 95 $189. 

Ram Cram 32K Board $399 00 $279. 

Atari 16 K Ram $199 95 $159. 



ATARI 400 8K UPGRADE KIT 

All you need to upgrade your 549 95 

8 K 400 to a 16K 400 ^-rw.ww 



SPECIALS 

The Store Manager $185.00 

Visicalc $119.00 

Desktop Plan $75.00 

DB Master $159.00 



APPLE III 128K RAM-SANYO fcOQQC 
12 In. MONITOR * OW3 

And Intormation Analyst Package 



TEC FP1 500-25 Letter Quality Printer $1595.00 

IDS Paper Tiger 460 G Printer $1129.00 

Okidata Microline 80 Printer $495.00 



CLOSE OUTS 

Anadex 8000AP Printer $750. 

CCS 7424A Clock/Calendar $99. 
Apple The Cashier $175. 



LJK Woodprocessing Software 
for the Atari 800 



$149.00 



16K RAM 
200NS 

Set of 8 4116 



$29.95 



Sanyo 9 in B & W Monitor $179.00 

Sanyo 1 2' B & W Monitor $249.00 

NEC 12" Green Phosper Monitor $259.00 

CCS 7710A Serial Interface $149.00 

CCS 7428A Parallel Card $109.00 



Hayes Micromoden II $319.00 

MNT Comp AID & DIA Board $299.00 

MNT Comp Romplus Board $179.00 

MNT Comp IntrolXMOSys $269.00 




OLENSKY BROS., INC. 

COMPUTER SALES DIVISION 
3763 AIRPORT BLVD. • MOBILE, ALA. 36608 

(205) 344-7448 • CST 9-6 




t I t t NEW AT LEVEL IV I t $ t 

QUICK FIX-THIS SUPER UTILITY WILL REPAIR HOST OF YOUR 
BLOWN DISK PROBLEMS, BAT TABLE, DIRECTORY, FORHAT 
WITHOUT ERASE AND MORE. JUST $34.95 ON DISK 

SPOOLER-DON' T CONFUSE THIS ONE WITH THE DISK SPOOLERS 
THAT OTHERS OFFER, THIS ONE SPOOLS TO RAH, FORHATS 
AND PA6ENATES, MACHINE LAN6UA6E, RETURNS USE OF THE 
CPU WHILE PRINTIN6 CONTINUES. JUST $29.93 ON DISK 

ULTRA DOS-THE HOST POWERFUL SYSTEM AVAILABLE FOR THE 
S-BO'S, INCLUDES A COMPLETE UTILITIES PACKA6E. ASK 
FOR AN OVERVIEW. $119.93 ON DISK (DON'T MISS THE 
INTRO SPECIAL PRICE, IT ENDS SOON!!!) INTRO $89.93 

MODEL III GAMES AND UTILITIES, WE HAVE THE MOST 
COMPLETE SELECTION IN THE INDUSTRY, OTHELLO, YATZEE, 
GUNNERS, AND MANY OTHERS, YES! WE HAVE THE SUPER 
GRAPHICS ARCADE 6AMES. FROM $9.95 



LEVEL IV PRODUCTS INC. 
32238 SCHOOLCRAFT F-4 
LIVONIA, MICH. 48150 
MICH; (313) 525-6200 
OTHERS 800-521-3305 




*^23 
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^315 



BACK ISSUES 




II 



Business 



Computers 

' Magazine 



^359 



Vol. 1 No. 1 
Guide to 
Inventory 
Systems 



Vol. 2 No. 5 

Word 

Processing 

Backup 

Procedures 



Vol. 2 No. 9 

Large 

Corporations 

Small 

Computers 



Vol. 3 No. 4 
Business 
Software 
Tools 



Vol, 4, No, 2 

Terminals 
For Small 
Computers 



Vol. 4, No. 4 

Financing 
Computers 



Vol, 4, No. 5 
Desk-Top 



Computers 



Mail Coupon To: 

SBC Magazine 

33 Watchung Plaza 

Montclair, NJ 07042 



Vol. 2 No. 2 
In-House 
Computer 
Vs Service 
Bureau 



Vol. 2 No. 6 
Computer 
Power For 
Small 
Manufacturers 



Vol. 3 No. 1 

Directory 

Issue 



Vol. 3 No. 5 

Quad 

Density 



Back Issue Order Form 



Name 



Company 
Street 



City/State/Zip 



Vol. 2 No. 3 

Computer 

Contracts 



Vol. 2 No. 7 
Getting 
The Best 
Printer Buy 



Vol. 3 No. 2 
Computers 
For 
Retailers 



Vol. 3 No. 6 

Word 

Processors 

Mean 

Business 



Vol. 2 No. 4 
Dealing With 
Software 
Suppliers 



Vol. 2 No. 8 
Business 
Software 
Choices 



Vol. 3 No. 3 

Speeding 

Receivables 



Vol. 3 No. 7 

Getting 

Started 

With 

Computers 



NOTE: Payment must 
accompany order. 



$ 



Amt. Enclosed 



Send the following back issues of Small Business Computers Magazine at $1.50 per copy 
+ $1.50 handling charge per order. 



Vol. No. 



Issue No. 



Vol. No. 



Issue No. 



Vol. No. 



Issue No. 



Vol. No. 



Issue No. 



SPECIAL 
OFFER 



All 19 back issues for $21 including handling charges. 



J 
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The Atari 800 shows promise as an exciting micro for home and educational applications. 



A Bright Star 

Comes into Focus 



By William L. Colsher 



In the short time that I've had my 
Atari 800, I've accumulated the 
usual assortment of nitpicks. I've also 
come away feeling pretty good about 
the system. It should give Apple and 
Radio Shack a run for their money. 

What You Get 

Once you've paid your money, 
what do you take home? With the 
Atari 800 you get an 8K, 6502-based 
home computer that includes a 10K 
operating system ROM cartridge, a 
BASIC ROM cartridge and an Educa- 



tional System ROM cartridge. The 
price of the 800 also includes the 
Atari 410 Program Recorder (extra 
with the model 400 computer). For 
documentation you have the 
332-page book Atari BASIC plus an- 
other 30-odd pages of operator's 
manuals. A cassette titled "An Invita- 
tion to Programming" wasn't quite 
ready when I got my system but 
should be packed with each comput- 
er by the time you read this. 

The basic Atari 800 costs about the 
same as a 16K Apple II or a 16K Level 




Photo 1. The Atari 800. Note the game controller ports under the keyboard, Atari 410 Program Recorder 
to the far right. Program on screen is from Sears Program Library. 



II TRS-80. (These are all list prices— 
you may be able to get a better deal 
elsewhere.) You might think that 
Atari's memory prices are way out of 
line. But you're getting more than the 
eight simple chips an Apple or TRS- 
80 uses. If you compare the prices of 
S-100 16K memory boards, Atari's 
prices come into better focus. For ex- 
ample, a Godbout 16K Econoram 
IV costs $289 in "unkit" form (you 
plug in the chips). (See the hardware 
photos.) 

Disk drive and printer prices are 
way out of line— sort of. Everything 
that Atari makes to connect with 
their computer (except joysticks) in- 
terfaces by way of a serial connector 
on the side of the console (look at the 
hardware photos again). You start off 
with the 410 tape recorder and daisy 
chain your printer, disks and so on. 
This means that every peripheral, 
even a printer that costs $250 some- 
where else, has to be smart. The pro- 
cessor and support circuitry end up 
costing as much as the peripheral it- 
self. 

The documentation is rather 
strange. That 332-page book is not 
really a reference manual. In fact, it is 
a programmed instruction manual 
similar to the Level I Radio Shack 
manual. It can be used as a reference 
but it is far, far from complete. (To 
Atari's credit there is another manual 
—the Atari BASIC Reference Manual 

Address correspondence to William L. Colsher, 
4328 Nutmeg Lane, Apt. HI, Lisle, IL 60532. 
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Photo 2. On the right side of the console are (from left to right}: color monitor output, peripheral port 
(everything Atari makes goes through this connector), TV channel selector, power switch, and power ca- 
ble. Like the TRS-80, the Atari computers use an external transformer. 



—that you can get by sending in your 
warranty card. Mine's been in a 
month and I still haven't heard any- 
thing.) 

The version of BASIC supplied is 
pretty standard. It includes the usual 
features such as floating point math 
and strings, plus new keywords for 
the special Atari features. There are 
five keywords for graphics, four for 
the hand controllers (joysticks or pad- 
dles), the SOUND keyword to control 
four- voice music or sound effects and 
a few more undocumented ones that 
I haven't been able to figure out. 

While I'm on the subject of undoc- 
umented features, look at Table 2. By 
snooping around a little and making 
some educated guesses I came up 
with a list of keywords and functions 
that aren't mentioned in Atari BASIC. 
(If you'd like to snoop around a little 
try out Program 1. It's a refined ver- 
sion of the one I used to explore my 
new 800' s ROMs.), 

I only have one other complaint, 
about the keyboard. When I started 
to use my system, the keyboard had a 
familiar feel. So I pried off a keycap. 
Sure enough: little gold fingers. The 
Atari design seems to be a bit differ- 
ent than Radio Shack's, though. The 
fingers come together by themselves 
when you take off the keycap. Radio 
Shack's are pushed together. In addi- 
tion, you get audio feedback with 
each keypress. (A cute little beep that 
slowly turns into a perfectly hideous 
little beep as you type in long pro- 
grams.) I haven't had any trouble 
with keybounce (yet) so hopefully 
Atari learned the Radio Shack key- 



board lesson and did it right the first 
time. 

After all this complaining I should 
mention some of the little things 
Atari put in that nobody else seems to 
have thought of. With the standard 
display you get 24 lines of 38 charac- 
ters. If you have a monitor or a per- 
fectly adjusted TV set you can change 
the width to 40 characters, or lower it 
to 36 characters if your TV is poorly 



Item 

Atari 800 Computer 
Atari 820 Printer 
Atari 810 Disk 
8K Memory 
16K Memory 
Joysticks 
Game Paddles 



Price 

$999.00 

$599.00 

$749.00 

$124.00 

$249.00 
$19.99/pair 
$19.99/pair 



Table 1. List prices. 




ADU3 c*ai: :• J SS352 K »K RAM 
*BMSCX8CM«8S~ tOKR 



Photo 3. Cover off— two ROM cartridge slots in 
the front section and four slots for ROM and RAM 
expansion to the rear. Note the heavy metal shield- 
ing. Now you know how Atari passed the FCC 
tests. 



MORE FOR YOUR 

RADIO SHACK 
TRS-80 MODEL I ! 

THE DATAHANDLER 

DATABASE MANAGEMENT 
SYSTEM IN MMSFORTH 

Now the power, speed and compactness of 
MMSFORTH drive a major applications pro- 
gram for many of YOUR home, school and 
business tasks! Imagine a sophisticated 
database management system with flexibili- 
ty to create, maintain and print mailing lists 
with multiple address lines, Canadian or the 
new 9-digit U.S. ZIP codes, and multiple 
phone numbers, plus the speed to load hun- 
dreds of records or sort them on several 
fields in 5 seconds! Manage inventories with 
selection by any character or combination. 
Balance checkbook records and do CONDI- 
TIONAL reporting of expenses or other cal- 
culations File any records and recall 
selected ones with optional upper/lower 
case match, in standard or custom formats. 
Personnel, membership lists, bibliographies, 
catalogs of record, stamp and coin collec- 
tions—you name it! ALL INSTANTLY, with- 
out wasted bytes, and with cueing from 
screen so good that non-programmers quick- 
ly master its use! With manual, sample data 
files and custom words for mail list and 
checkbook use. 

Technical: Handles data as compressed in- 
dexed sequential subfiles of up to 25K char- 
acters (9K in 32K RAM) Access 1-4 data 
diskettes. Modified Quicksort Optionally 
precompiles for 5-second program load. Self- 
adjusts for many routine mods. Structured 
and modular MMSFORTH source code ideal 
for custom modifications. 

THE DATAHANDLER V1.1, a very soph 
isticated database management system 
operable by non-programmers (requires Disk 
MMSFORTH, 1 drive & 32K RAM); with 
manuals $59.95* 




FORTH 



THE PROFESSIONAL FORTH 
FOR TRS-80 MODEL I 

(Over 1,000 systems in use) 

MMSFORTH Disk System V1.9 (requires 1 

disk drive & 16K RAM) just $79.95* 

MMSFORTH Cassette System V1.8 (requires 
Level II BASIC & 16K RAM) $59.95* 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Programming staff can adapt 

THE DATAHANDLER to YOUR needs. 

MMSFORTH UTILITIES DISKETTE: includes 
FLOATING POINT MATH (L.2 BASIC ROM 
routines plus Complex numbers, 
Rectangular-Polar coordinate conversions, 
Degrees mode, more), plus a full Forth-style 
Z80 ASSEMBLER; plus a powerful CROSS- 
REFERENCER to list Forth words by block 
and line. All on one diskette (requires 
MMSFORTH, 1 drive & 16K RAM), . . $39.95* 

FORTH BOOKS AVAILABLE 

MICROFORTH PRIMER (comes with 

MMSFORTH) separately $15.00* 

USING FORTH — more detailed and advanc- 
ed than above $25.00* 

THREADED INTERPRETIVE LANGUAGES- 
advanced, excellent analysis of 

MMSFORTH-like language $18.95* 

CALTECH FORTH MANUAL — good on 
Forth internal structure, etc $10.00* 

• — Software prices include manuals and re- 
quire signing of a single-system user 
license. Add $2.00 S/H plus $1.00 per addi- 
tional book; Mass. orders add 5% tax. 
Foreign orders add 20%. UPS COD, VISA & 
M/C accepted; no unpaid purchase orders, 
Dlease. 

Send SASE for free MMSFORTH information 
I Good dealers sought 



Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B4) ^255 

61 Lake Shore Road, Natick, MA 01760 
(617)653-6136 
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Now-Break Through The 64K 
Micro-Memory Limit! 




SIXTEEN 

Bank Selectable 16K Static RAM 




'HlfWHi^timfi 



SAVE $50.09 

LIMITED TIME OFFER 

Don't buy any more antique RAMs (RAM without 
bank select) — now there's Netronic's new 
SWEET SIXTEEN board featuring a universal soft- 
ware bank select system. SWEET SIXTEEN is 
capable of addressing 2,048 different banks. 
With SWEET SIXTEEN boards you can add mem- 
ory beyond the 64K limit, or expand to a multi- 
terminal system. 

LOOK AT THESE FEATURES: 

• 300 NS. low power 2114s. 

• Software Bank Selector — Universal decoder 
works with Cromenco. Alpha Micro, Netronics. most 
other systems, or your design Onboard dip 
switches: Bank Select Enable; Reset Enable, Reset 
Disable, Port Address, Port Data 

• All Inputs And Outputs meet the proposed IEEE 
standards for the S- 100 bus 

• 4.0 MHz Operation. 

• Schmitt Trigger Buffer on all signals for maximum 
noise immunity 

• Addressable On 16k Boundaries. 0-64k. dip 
switch selectable 

• Phantom Option, dip switch selectable 

• PWR MWRITE Option, dip switch selectable 

• LED Indicator to display status. 

• Glass Epoxy PC Board with gold-plated contacts 
and double-sided solder mask 
Fully Socketed. 
Four Separate Regulators for maximum stability 

10 Day Money-Back Policy For Wired & Tested 
Unit: Try a fully wired board — then either keep it. 
return it for kit, or simply return it in working condi- 

Contmental U.S.A. Credit Card Buyers 






Outside Connecticut 



CALL TOLL FREE: 
800-243-7428 

From Connecticut Or For Assistance 
(203) 354 9375 

Please send the items checked below 

G SWEET SIXTEEN kit. No S 16 (reg price 

$249 95) now $199 95* 
G SWEET SIXTEEN, fully assembled, tested. 

burned in.- No. S-16W (reg price $289 95) 

now $239 95* 
*Plus $2 postage & insurance Connecticut residents 
add sales tax 

Total Enclosed $ 

G Personal Check C ] Money Order/Cashier's Check 

G VISA G Master Charge (Bank No ) 

Acct No Exp Date 

Signature 

Print 

Name 



Address 
City 



State. 



Zip 



ISMVETRONICS 



RESEARCH & DEVELOPMENT. LTD. 
333 Litchfield Rd New Milford. CT 06776 



KB4 




%4 r ***v 



CJ&OoT 



Photo 4. A RAM card and the two ROM car- 
tridges that come with the system. 

adjusted. Just a couple of pokes do it. 
The system reset key is well off to the 
side and doesn't blow your program 
when you hit it. You have to type 
NEW to do that. There are probably 
other things that are so obvious I 
haven't noticed them. 

Atari BASIC 

Atari BASIC is a good, though 
smallish, version of the language. It 
has enough nice features to make up 



for the usual missing ones. Line re- 
numbering is absent, of course (why 
can't they put it in?). More seriously, 
there is no automatic line numbering; 
you have to type each line number as 
you go along. To make up for these 
lacks is the Editor. 

The Atari has a full screen editor 
that makes changing programs al- 
most fun. A set of cursor control keys 
and some special command ke^s let 
you move around on the screen at 
will. You can insert and delete lines, 
erase extraneous characters and so 
on. You don't have to worry about 
extra blanks taking up room in your 
system either— if you leave a few 
here and there, BASIC pulls them 
out. (It will also insert spaces be- 
tween keywords to improve readabil- 
ity when you LIST a program.) 

You can use abbreviations with 
this BASIC (which makes up for hav- 
ing to type in the line numbers). They 
aren't documented but since a few 
are mentioned in the Atari BASIC 
book I thought I'd look for some 
more. Table 3 is the list of keyword 
abbreviations I've been able to find. 



ADR 

CLOG 

CLOSE 

CLR 

COM 

CONT 

DEG 

DOS 

ENTER 

GET 

LOAD 

LOCATE 

LPRINT 

NOT 

NOTE 

OPEN 

PADDLE 

PEEK 

POINT 

POKE 

POP 

POSITION 

PTRIG 

PUT 

RAD 

RAND 

SAVE 

STATUS 

STICK 

STRIG 

TRAP 

USR 

XIO 



Log. base 10 

Frees all dimensioned space and sets scalars to zero 

Common area to share between programs? (ala FORTRAN COMMON) 

Continue after a "STOP" 

Tell next trig, function to expect degrees. 



Obvious 

Logical operator— n = 0: NOT n= 1, n#0: NOT n = 



Control game paddle 
The usual 

The usual 

Place the cursor at a specific position— ex. POSITION 10,5 puts cursor 
at location 10 of line 5 
Game paddle trigger 

Tell next trig, function to expect radians— default 



Control joystick 
Joystick trigger 

User machine language functions? 
Direct Input/Output control? 

Table 2. Keywords and functions they didn't tell us about. 



154 Microcomputing, April 1981 




Skylcs Electric Works 



^66 



BASIC Programmer's, Toolkit®, Disk-O-Pro®, Command-O® 



For CBM® Owners Who Want More Fun 
And Fewer Errors with Their Programs 

Here are nineteen commands you'll need, on a single chip you can install in two 
minutes without tools, on any CBM or CMB system. 4KB of ROM firmware on 
each chip with a collection of machine language programs available from the time 
you turn on your PET to the time you shut it off. 

For CBM 8016 and 8032; BASIC 4.0 

BASIC Programmers Command-O® 

AUTO ed DUMP 6 " DELETE ed FIND 6 * (improved) HELP^ KILL ed OFF ed 

TRACE ed (improved) RENUMBER ed (improved) INITIALIZE** MERGE BS MOVE BS 

EXECUTE 88 SCROLL ed OUT ed SET ed SEND 88 PRINT USING 65 BEEP 88 



100 GOSUB 180 

105 PRINT USING CS. A. BS 

130 INPUT TIME . 

131 INPUT DAY , E$ 
160 IFB C THEN 105 
180 FOR X IT09 

183 PRINT Y(X):NEXT 

184 RETURN 
200 I X 19 

READY 

RENUMBER 110. 10. 105-184 

READY 

LIST 

100 GOSUB 150 

110 PRINT USING CS. A. B$ 

120 INPUT TIME". DS 

130 INPUT "DAY". E$ 

140 IFB C THEN 110 

150 FOR X IT09 

160 PRINT Y(X):NEXT 

170 RETURN 

200 I X 19 

READY 



MERGE D1 BUY NOW*" 

SEARCHING FOR BUY NOW 
LOADING 

READY 
RENUMBER 100, 10 

READY 

FIND BS 

110 PRINT USING A$. ]E. 33 ♦ CS ♦ DS 

280 Uj NOW IS THE TIME" 

READY 



580 BA BA 1 

590 RA 123*5X92 • BAM 

600 IF BA 143 THEN 580 

610 RETURN 

620 CS PROFIT S#. 000.00 DAILY 

630 PRINT USING CS. PI 

640 DS "LOSS $#, 0.00 DAILY 

650 PRINT USING DS. LI 



PROFIT |1, 238.61 DAILY 
LOSS S 00 DAILY 



READY 



180 FOR A 4096T08191 T30KEA, B:B B • 1 : PRIN 
T B IFB 255 THEN B B 255 PRINT B 

TRACE 



PRICES: 



$40.00 

$75.00 

$75.00 

$20.00-$50.00 

$5.00 




BASIC Programmers Toolkit® (chip only) 
BASIC Programmers Disk-O-Pro® (chip only) 
BASIC Programmers Command-O® (chip only) 
Interface boards (needed sometimes) 
Instruction Manual (with redeemable $5.00 coupon) 

Shipping and handling $2.50 USA/Canada, $10.00 Europe I Asia 

California residents please add 6% or 6-1 12% sales tax as required 
Reserve your Disk-O-Pro, Command-O today 
Toolkit^ immediate delivery, Disk-O-Pro delivery in December, Command-O delivery in January 
VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents) 

CALIFORNIA ORDERS PLEASE CALL (408) 257-9140 



Skyles Electric Works 



231 E South Whisman Road 
Mountain View, CA 94041 
(415) 965-1735 



■Reader Service— see page 210 
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Ptooto 5. Inside a RAM card. Just your regular 16K dynamics. 



If you use a keyword or abbreviation 
when typing in a program, BASIC 
translates it to an internal form. 
When you LIST the program you get 
the whole keyword rather than the 
short form. This is another aid for get- 
ting readable programs from what 
you type in. 

One of the very nicest features of 
this version of BASIC is one I've nev- 
er seen before. If you make a mistake 
while typing in a BASIC program, the 



computer will tell you right away 
with the cursor at the point the error 
was detected. Since you have a terrif- 
ic screen editor you can just go back 
to your original statement, make the 
changes and continue. 

As you may know from reading the 
advertisements, this computer has 
nice graphics. Here are some you 
may not know about. The keyboard 
is full upper and lowercase. (In fact, 
the keyboard looks a whole lot like a 



Keyword 


Abbreviation 


COLOR 


C. 


CSAVE 


CS. 


DATA 


D. 


DRAWTO 


DR. 


FOR 


F. 


GOSUB 


GOS. 


GOTO 


G. 


INPUT 


I. 


LIST 


L. 


LPRINT 


LP. 


NEXT 


N. 


PLOT 


PL. 


PRINT 


? 


REM 


R. 


RESTORE 


RES. 


RETURN 


RET. 


SETCOLOR 


SET. 


SOUND 


SO. 


Table 3. Keyword abbreviations. 



standard terminal keyboard. It even 
has square brackets. I think some- 
body had timesharing in mind when 
this machine was designed.) Then 
there are the 29 keyboard graphics 
characters that you can use with 



Hidden Features 



Exposed 



By Jerry Blank 



The Atari has gotten far less recog- 
nition than it deserves. It has the 
program-editing features of expen- 
sive terminals, eight built-in A/D con- 
verters, selectable channel 2 or 3 rf 
output and hi-res graphics capabili- 
ties to match those of the Apple II. 
Unlike the Apple, however, Atari has 
a very decent and thorough BASIC, 
with 10K operating system support 
and disk commands to boot. Atari 
BASIC'S one minor flaw, perhaps, is 
the absence of user-defined functions 
and string arrays. 

But Atari users have one major 
complaint— the Atari Reference 
Manual is vague about the use of the 
410 Program Recorder for data table 
storage. 

Address correspondence to Jerry Blank, RRl N, 
Box 7 IB, Williston, ND 58801. 



Software Modifications 

Atari users are probably aware that 
the I/O commands PUT and GET are 
useful in screen graphics. In addition, 
these commands can be used to ac- 
cess other parts of the computer. In 
the statement 

OPEN#2,12,0,"S" 

I/O port 2 is reserved for the screen 
( " S" ) . The letter within quotes can be 
changed, defining a different part of 
the computer. In the case of the Pro- 
gram Recorder, this letter is "C." 
Therefore, access to the cassette can 
be obtained with the following state- 
ment: 

OPEN#N ( 12 r 0,"C" 

N can be any I/O port from 2 
through 6, provided the user has not 
reserved other ports with previous 
OPEN statements. A typical routine 



to save an array on tape looks like 
this: 

10 OPEN #2,8,0, "C" 

20 PRINT "Press any key to start tape." 

30 FOR I = 1 TO 100 

40 PUT #2, A(I) 

50 NEXT I: CLOSE #2 

60 ?"Data saved." 

To recover the data, use the same 
routine but change the following 
lines: 



10 OPEN #2,4,0,"C" 
40 GET #2, X: A(I) = X 
60 PRINT "Data loaded." 

The cassette motor will operate 
automatically, but make sure the 
play and record buttons are pressed 
as necessary. Also, you might need to 
advance the tape past the leader at 
the beginning of the cassette. 

Along with cassette file saving, 
there are many other interesting and 
useful POKE locations. For example, 
if you have tried printing some of the 
Atari graphics characters, you will 
know that some characters must be 
preceded with "ESC" to be printed, 
which can be downright inconve- 
nient. This little problem can be 
solved by poking 1 into memory loca- 
tion 766. But doing this will disable 
all the fancy editing functions, so 
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10 PRINT "42159 TO 42494" 

20 FOR I = 42 1 59 TO 42494 

30 PRINT CHR$(PEEK(I)); 

40 NEXT I 

50 PRINT :PRINT "42986 TO 43133" 

60 FOR I =42986 TO 43133 

70 PRINT CHR$(PEEK(I)); 

80 NEXT I 

90 END 

Program 1. This particular "snooper" 
displays the Atari 800's BASIC keyword ta- 
bles. This is a good way to check up the com- 
pleteness of the documentation supplied with a 
computer. To get a polished snooper like this 
you have to start with location zero and just let 
it run until you see something interesting on the 
screen. Then you fine-tune to display just what 
you want to look at. 



PRINT statements. As you can see 
from Photo 6 all this is available in re- 
verse video as well. 

Atari BASIC documents six graph- 
ics modes. As you can see from Table 
4 I've been able to figure out nine. I 
can understand not putting Mode 8 in 
a general-purpose book sent out with 
8K systems, since that mode requires 



more than 8K for the screen memory. 
(The Atari 400 computer can only 
have 8K so it can never use Mode 8.) 

Atari BASIC states that a "complete 
color graphics program must have 
the three statements: GRAPHICS, 
COLOR and SETCOLOR." Well, 
GRAPHICS is used to set the mode. 
That's pretty easy to understand. 
COLOR is used to turn on the "color 
machine," though it is never really 
explained. I've discovered some 
other uses for it as well. SETCOLOR 
is never fully explained. It is the most 
complicated of the three statements 
and could use better coverage. Frank- 
ly, I don't understand it at all. There 
isn't much information in the book 
and the instruction seems to work 
differently with different graphics 
modes. Program 2 is a simple demon- 
stration of the Atari's color graphics. 
Its output is shown in Photo 7. What 
you can't see in the picture is that af- 
ter each execution of the SETCOLOR 
statement all the points that have 
been plotted change to the new color. 

The secret to getting more than one 
color on the screen at once seems to 
lie in the use of the COLOR state- 



ment. But it's not mentioned exactly 
how to do this. Here's what seems to 
happen: 

• With COLOR all points plotted 
are the same as the background color 
(i.e., they're invisible— an erase func- 
tion). 

• With COLOR 1 all points change 
color when a SETCOLOR 0,c, 1 is exe- 




Photo 6. The Atari character set. 



when you're through printing control 
characters, load location 766 with 0. 

In graphics modes 1 and 2, it is only 
possible to display uppercase and 
numbers/punctuation, or lowercase 
and special characters— not both at 
one time. To obtain uppercase in 
these modes, poke 224 into location 
756. To get lowercase characters, 
poke 226. 

In some Atari arcade games using 
the same graphics chip as the 
400/800, the display is a mirror re- 
flection of the CRT— a clever space- 
saving technique. To make a right- 
reading image in the mirror, the CRT 
must display a reverse mirror image. 
You can get this mirrored video effect 
by poking 4 into location 755. To re- 
store normal video, poke 2 into loca- 
tion 755. 

In some programs, particularly 
games, it may be advisable to turn off 
the cursor, by changing the contents 
of memory location 752 from to 1. 

If you wish to start the cassette 
motor remotely, poke 52 into location 
54018. To turn the motor off, poke 60 
into the same location. 

One interesting feature of the Atari 
is the real-time clock, located at 
memory addresses 18, 19 and 20. 



This clock is updated every 1/60 of a 
second. Here is a simple 24-hour 
clock program that implements the 
real-time feature: 

10 GRAPHICS 0: PRINT "Set hours/ minutes 

seconds";: INPUT H,M,S 
20 A = INT(((H*3600) + (M*60) +S)*60): 

B = INT( A/65536):C = INT((A - (B*65536)) 
/256): D = A-(B*65536)-(C*256) 

30 GRAPHICS 0: POKE 18, B: POKE 19,C: 
POKE 20, D 

40 A = INT(((PEEK(18)*65536) + 

((PEEK(19)*256 + PEEK(20)))/60): 
B = INT(A/3600):C = INT(A - (B*3600)): 
D=A-(B*3600)-(C*60) 

50 POSITION 2,0: PRINT B;":";C;":";D;" " 

60 GOTO 40 

To modify this program to reset 
hours at midnight or to have a select- 
able 12/24-hour mode, only minor 
changes are needed. 

Hardware Modification 

Owners of 8K Atari 400s soon find 
out that 8K is not nearly enough user 
memory, especially when using 160 
x 80 four-color graphics. In fact, it is 
impossible to use the high-resolution 
320 x 160 graphics with a minimal 8K 
system. Unfortunately, the Atari 400 
has no provision for direct memory 
expansion. The 8K memory card may 



be replaced with a 16K board at an 
approved regional service center, but 
this is time-consuming and costly. 

You can upgrade your Atari 400 to 
16K using this method: 

• Disassemble an Atari CX853 16K 
memory cartridge. 

• Remove the PC board inside and 
discard the plastic case and screws. 

• Remove the Atari 400' s cover and 
metal rf interference shield. 
•There are two printed circuit cards 
plugged into the main board just be- 
hind the ROM cartridge slot. The 
front-most board is the 8K memory 
board, and is identical with its 16K 
replacement. Simply replace the 
board with the one taken from the 
CX853 cartridge, reassemble the 
computer and turn it on. 

There should now be 13,326 bytes 
free. Keep in mind that servicing an 
Atari computer yourself is a violation 
of the 90-day warranty. 

It seemed to me that the 16K board 
was merely an 8K board with 16K 
chips, and the two discrete resistors 
near the edge connector clipped off. I 
didn't try to directly modify my 8K 
board, though; it is easier, although 
more expensive, to plug in a new 
board. ■ 
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"NIBBLE 
IS TERRIFIC" 

(For Your Apple) 







?C\ 



O THE WISP 

IV Ad»t" 
T EM 



TW CASSim 
MOMITOK 



NIBBLE IS: 

The Reference for Apple computing! 

NIBBLE IS: 

One of the Fastest Growing new Magazines in 
the Personal Computing Field. 

NIBBLE IS: 

Providing Comprehensive, Useful and Instructive 
Programs for the Home, Small Business, and 
Entertainment. 

NIBBLE IS: 

A Reference to Graphics, Games, Systems Pro- 
gramming Tips, Product News and Reviews, 
Hardware Construction Projects, and a host of 
other features. 

NIBBLE IS: 

A magazine suitable for both the Beginner and 
the Advanced Programmer. 

NIBBLE is focused completely on the Apple 
Computer systems. 

And each issue features significant new Pro- 
grams of Commercial Quality. 

Buy NIBBLE through your local Apple Dealer or 
subscribe now with the coupon below. 

Try a NIBBLE! 



NIBBLE 

Box 325, Lincoln, MA 01773 ^286 
(617) 259-9710 

111 try nibble! 

Enclosed is my $17.50 (for 8 issues) 
D check D money order 

Your subscription will start with the first issue 
after receipt of your payment. (Outside the U.S. 
see below)* 

Name 



Address 

City 

State _ 
Zip 



First Class or Air Mail is requested for all APO, FPO and all 
foreign addresses with the following additional amounts 
USA, Canada, Mexico, APO, FPO $7.50 

— Central and South America, APO, FPO $9.00 

— Europe $12.00 

— Asia and elsewhere $15.00 

1980 by MICRO SPARC, INC. Lincoln, MA 01773 AH rights 
reserved 
•Apple II is a registered trademark of Apple Computer Company 



cuted (c is the color and 1 is lumi- 
nance). 

• With COLOR 2 all points change 
color when a SETCOLOR l,c, 1 is exe- 
cuted. 

• With COLOR 3 all points change 
color when a SETCOLOR 2,c, 1 is exe- 
cuted. 

So it's actually possible to have 
three colors, plus the background col- 
or, on the screen at once. 

If you take a look at Table 4 again 
you'll notice that graphics modes 1 
and 2 display letters. To use this fea- 
ture you need the COLOR and PLOT 
statements. In COLOR you use the 
ASCII value of the character you 
want to use and then PLOT at the po- 
sition you want it to appear. With a 
little fooling around it turns out you 
can get these letters in four different 
colors as well. 

In addition to the PLOT command, 
Atari has supplied a command called 
DRAWTO. It does exactly what you 
would expect it to: it draws a line 
from the point you're at to the one 
you specify. Of course, you have to 
use a PLOT or previous DRAWTO so 
the computer has a place to start. (Ac- 
tually, the computer will try to draw 
a line for you but the results will be 
unpredictable if you haven't given it 



10 


GRAPHICS 7 


20 


COLOR 1 


30 


FORC = 0TO 15 


40 


SETCOLOR 0,c, 10 


50 


GOSUB 1000 


60 


NEXTC 


70 


STOP 


1000 


FOR TH = TO 6.28 STEP . 1 


1010 


X = SIN(TH)*20 + 20 + C*5 


1020 


Y = COS(TH)*20 + 20 


1030 


PLOT X ( Y 


1040 


NEXT TH 


1050 


RETURN 


Program 2 


\ The program to produce Photo 7. 




Photo 7. Mode 7 graphics. The highest resolution 
available on a minimum system. 

a starting point.) 

A couple of years ago it was a big 
deal to toggle an output bit to make 
music. Then came some simple 
boards that improved on that tech- 
nique a little. Now we have a four- 
voice synthesizer in a $1000 personal 
computer. 

The tone quality is excellent. There 
are 256 possible notes, which range 
from just barely audible (inaudible to 
some people) at the high end to about 
an octave below middle C. 

Using the SOUND feature is also 
easy. Atari BASIC contains a table of 
"computer notes" (0 to 256) and 
"musical notes" (D#, C, F, etc.). You 
don't have to play just music, of 
course. By playing with the tone pa- 
rameter, you can get some pretty 
strange effects. Interestingly, only 
the even tones (0,2,4,8, etc.) produce 
any sound. 

Obviously, the possibilities here 
are pretty wide. I've come up with a 
few ideas for strange, science-fiction 
sounds in Program 3. You can play 
regular music with chords and a mel- 
ody, since once you turn on a note 
with the SOUND statement it doesn 't 
go off until you turn it off. 

Games improved when we got 
graphics with our computers. I think 
they'll improve some more now that 
sound is easy and standard. The edu- 



Mode Overhead 




1 
2 
3 
4 
5 
6 
7 
8 



3058 
2740 
2490 
2500 
2760 
3240 
4240 
6256 
10178 



Resolution or Result 

Regular screen 

Double wide letters and 4 line window at bottom 

Double wide & double high letters and 4 line window 

39 x 20 and 4 line window. 

79x40 

79x40 

158x80 

158x80 

320x192 

Table 4. Graphic mode overhead. 
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MENTAL 



YOU'LL FLIP OVER 

Pit your mind against the challenge of 
these ancient games: 

•REVERSI (otheiio) 

As you and a friend or the computer place your 
pieces on the board, you must each try to 
capture your opponent's pieces. The score can 
fluctuate wildly, and nobody can tell who'll 
win until the last move. 

•WARI 

You can play a friend or the computer in this 
simple yet intriguing game. The two players 
take turns removing pieces from one cup and 
placing them in the other cups. As play 
continues, the number of pieces decreases. The 
last player who has a piece to move wins the 
game. 



-< 
2 




> 



To enjoy these ageless games, 
you'll need the Heath H-8 with 
8K above Benton Harbor extend- 
ed BASIC. 



Order No. 
0087H 



$7.95 



TO ORDER: See Your 
Local Instant Software 
Dealer or Call Toll-Free 
1-800-258-5473. 



Instant Software 

PETERBOROUGH, N.H. 03458 603-924-7296 



S 



DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? ^_ _ s 

Don't -^ 

Blame The 
Software! 

Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equipment interaction AND curb damaging 

Power Line Spikes, Surges and Hash. 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral 
Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket $62.95 

• ISOLATOR (ISO-2) 2 filter Isolated 3-prong socket banks; (6 
sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank $62.95 

• SUPER ISOLATOR (ISO-3), similar to ISO-1 except double 
filtering & Suppression $94.95 

• ISOLATOR (lsO-4), similar to ISO-1 except unit has 6 
individually filtered sockets $106.95 

• ISOLATOR (ISO-5), similar to ISO-2 except unit has 3 socket 
banks, 9 sockets total $87.95 

• CIRCUIT BREAKER, any model (add-CB) Add $ 8.00 

• CKT BRKR/SWITCH/PILOT (CBS) Add $16.00 

Master-Charge, Visa, American Express 

Order Toll Free 1-800-225-4876 

(except AK, HI, MA, PR & Canada) 



L*zJ Electronic Specialists, Inc. 



171 South Main Street. Natick. Mass. 01760 

Technical & Non-800 1-617-655 1532 



^93 




RONDURE COMPANY 

SPECIAL GE TERMINET 

Printer for your 3Q0 PRINTER 

Microcomputer 

Pin feed— 9" paper 

• 80 Print positions 
W$% ■ M ©Receive only 

• ASCII code 

• RS-232 interface 

wmmtrnmrmmimmmm • upper & lowercase 

: ';'^^^ "'"'''■ •Shipping w« 75# 

&A&>/M Shipping containers $15.00. 

(used) 
^mm^^^^^^MU^m (good working condition) 

Will run on serial RS232 port of SPECIAL 
most micros including TRS-80. $395.00 



2522 BUTLER ST 
DALLAS. TEXAS 75235 

214-6304621 



the computer room 





WE HAVE FLAT-PACK 
ACOUSTIC 



Modem 
pickup 




$19 



50 



USED FANS 




Muffin— $7.00 
Sprite— $6.00 



CDC POWER SUPPLY 



13"x6"x6"— 
+ 5 at 7 amp 
+ 12 at .2 amp 
-12 at 1.5 amp 
+ 73 at .5 amp 



$25 



RS 232 Cables 
Like New 

6' all pins wired male/female $25.00 
8' RS 232 male/male $12.50 
15' RS 232 male/male $20 00 
25" RS 232 male/male $22.50 
50' RS 232 male/male $45.00 



■ 



NEW 
POWER SUPPLY 

(AC-DC Brand) 

Model 1 -22V @ 1 .9a $20.00 
Model 2-15V® 2.4a $30.00 



MICRO SWITCH KEYBOARD 

USED BUT LOOKS VERY NICE 




ASCII 



$40.00 

(With Print) 




USED 
OMNITEK 



# MODEM 

ORIGINATE 

ONLY 

TESTED 

$75.00 Sale 



ORDERING INFORMATION: 

We ship the same day we receive a certified check or money order. Texas residents 
add 5% sales tax. Send $1 .00 for our CATALOG of many parts, terminals, printers, 
etc. (credit given on 1st order). All items subject to availability. Your money return- 
ed if we are out of stock. Mail order hours 9-4 Monday-Thursday. Closed Fridays 



SHIPPING INFORMATION: 

Modems: $3.00 each; Key Boards $4.00, Power Supply $7.00. 

Large Items & Parts: Specify Freight or Air Freight Collect. 

Foreign Orders: Add appropriate f relgnt or postage. 

We now take Master Charge and Visa orders. Specify full number, 

bank number and expiration date. 



^Reader Sen/ice — see page 210 
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10 REM * * * LISTEN TO A SINE WAVE 

20 FORTH = 0TO 3.1415 STEP .1 

30 N = 125*ABS(SIN(TH)) 

40 SOUND 0,N, 10,8 

50 NEXT TH 

100 REM ** 'PHASER FIRE 

110 FORN = 20TO40 

120 SOUND 0,N,10,8 

130 NEXTN 

200 REM ***BATTLE CRUISER 

ZOOOMING BY 
210 FOR V = 0TO 15 
220 SOUND 0,25, 16,V 
230 FOR I = 1 TO 20.NEXT I 
240 NEXTV 

250 FOR V= 15 TO STEP - 1 
260 SOUND 0,25, 16,V 
270 FOR I = 1 TO 20:NEXT I 
280 NEXTV 
999 END 

Program 3. Some interesting sounds. 



cational possibilities are interesting, 
too. With an accurate note source 
built into the computer, instruction 
in music theory and even elementary 
instrumental training are possible. 
(As a matter of fact, I'm working on 



Since this article was written a number of things I mentioned are no 
longer true and some of my predictions have proven accurate. First: the 
Atari BASIC Reference Manual is now packed with each system. It is an 
excellent manual for the experienced programmer and the beginner will 
be able to use it as soon as he finishes the Atari BASIC book. Prices have 
gone up. The Atari 800 now retails for about $1080, but it includes 16K 
of memory rather than 8K and the 410 tape recorder is extra. 

A number of companies have entered the add-on market and at least 
one offers a 16K add-on for $119.50 and a 32K (!) board for $320. The 
possibilities opened by the 32K board are quite interesting since it leaves 
one memory slot completely free. There are also several printer inter- 
faces available that make use of the game ports, and software is becom- 
ing increasingly easy to find. 



an elementary guitar course right 
now.) 

Conclusions 

Would I still buy an Atari? Yes, I 
think so. My major complaint was 
about the documentation— I think 
that Atari went a litte too far in sup- 
porting the beginner at the expense of 
the experienced programmer. I am 
concerned about possible problems 
when running all peripherals daisy- 
chained. For example I have read that 
the disk has a transfer rate of 48,000 



bps. My MPI disk drive manual says 
the drive is capable of handling up to 
250,000 bps. That doesn't seem like 
very efficient use of a rather expen- 
sive peripheral. 

I have faith in this industry, 
though. If the Atari becomes popular 
enough people will come out with 
add-ons that use the memory board 
slots rather than the peripheral port 
on the side of the machine. I antici- 
pate that with the great potential of 
this machine, it won't be long before 
we see those add-ons. ■ 



POWER, 



r 



AND CCp 




CTMJ 



Bring the future into your home TODAY! The Black Box 
'Energizer' from Oasis Systems lets your TRS-80 (tm) control 
every electrical device in your home. Turn appliances on and 
off, dim and brighten lamps. Our software lets you enter 
commands like... *8:00 AM TURN ON PORCH LIGHT'. Can 
you imagine the possibilities! Works with ANY Level II 16K, 
no expansion chassis required. Compatible with all BSR X 10 
modules. Works without wires or ultrasonic links because all 
control signals are sent directly over house wiring! AND all 
control functions are available to Level II or Disk BASIC. 



OASIS SYSTEMS 

2765 REYNARD WAY SAIM DIEGO, CA 92103 

(714) 291-9489 



16K MEMORY KITS 



TMS— 4116 



250 
N.S. 



"WE WILL NOT BE UNDERSOLD" 

IF YOU CAN FIND A BETTER PRICE IN THIS 
MAGAZINE CALL AND WE WILL MATCH OR 
BETTER IT. 

12 MONTH GUARANTEE 



$32.00 



PER SET 
OF 8 CHIPS 



®(nfi)(p)ty)&§H? 




©(FVlKSd^ ^so 



30 Hwy. 321. N.W. 
P. O. Box 2292 
Hickory, N. C. 28601 
(704) 294-1616 



ADD $2.00 SHIPPING & HANDLING 
PER ORDER 

PAYMENT: MASTER CHARGE, VISA 
CASH, MONEY ORDER, 
U.P.S., COD., 
PERSONAL CHECKS 
REQUIRE 2-3 WKS. 
TO CLEAR BANK. 



PHONE HOURS: 
6 P.M. — 9 P.M. EST 
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THE ROBB REPORT 
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THE ROBB REPORT, published monthly, is the market place for the buyer, seller and 
trader who appreciates the finer things in life. Listed for sale are hundreds of new and previously 
owned antique and classic motor cars, yachts, airplanes, premium properties horses, art, 
firearms and antique treasures. Complete descriptions and photographs are included, as well as the 

owner's name, address and telephone number. 

A 12 month subscription to THE ROBB REPORT is $45.00*. Send your check to 

the address below. For even faster 24 hour service, call toll-free: 

800-228-2606. (In Nebraska call 800-642-8777). For renewals or information 

call 404-256-9470. 






THE MAGAZINE FOR CONNOISSEURS 



^20 



THE ROBB REPORT/P.O. Box 72031 7/Atlanta, Georgia 30328 



Proven Favorites 

These 10 Popular Games Offer 
Exciting New Challenges 

Here are 10 games that have never lost popularity. They've been played in many forms for many years. 
And now they're among the favorite software packages in the computerized home-entertainment field. 

Don't miss out on the excitement, challenge and downright fun of these programs. Take the word of 
thousands of satisfied players. They're still tops. Order yours today and play your kind of game. 



■ 
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xxxx 
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H 



TRS-80 



OTHELLO 



* 



OTHELLO — Pit your strategic powers against a merciless, computerized op- 
ponent . You play on a board of 64 squares. When you capture your opponent's 
game disks (by bracketing them with your own disks), they immediately change 
sides to become members of your set. You can capture several game pieces at 
one time as long as they are in-line horizontally, vertically or diagonally. Major 
reversals of score arc commonplace as whole blocks of men change side in an in- 
stant. (T bOrder No. 0046R $9.95 



Beginner's 
Backgammon 
and Keno 




BEGINNER'S BACKGAMMON/KENO— Why sit alone when you can play 
these fascinating games: •BACKGAMMON: Play against the computer in a 
game that's sure to sharpen your skills; • KENO: Enjoy this popular Las Vegas 
gambling game— guess the right numbers and win big! (Tl) Order No. 0004R 
$7.95. 

CARDS — A one-player package to let you play, with your computer, these 
famous games: • DRAW AND STUD POKER: These programs will keep your 
game sharp; • NO-TRUMP BRIDGE: Develop your strategy and (hopefully) in- 
crease your skill. (Tl) Order No. 0063R $7.95. 



Your Cribbage 

and 

Checkers 

Partner 




YOUR CRIBBAGE AND CHECKERS PARTNER— • CRIBBAGE is a two- 
person game that you are sure to enjoy. This is NOT a tutorial — it is a game 
worthy adversary. • CHECKERS: An old favorite which follows international 
rules, including multiple jumps. (Tl) Order No. 0068R $9.95. 

(T1)=TRS-80 Model 1, Level II, 16K RAM 



CHESSMATE-80 — This versatile chess opponent gives you a choice of ten levels 
of play, from the "blitz" level (the computer has 3 seconds to move) to the infinity 
level (where the computer will consider every possible move — which could take 
years). This machine-language program is a conservative player and follows all the 
rules of international play. CHESSMATE-80 can teach you how to move and 
allow you to set up the board and play end games or special problems. CHESS- 
MATE-80 battled Sargon II to a draw at two minutes a move and beat Microchess 
1.5 in six moves. (Tl) Order No. 0057R $19.95. 

BOWLING — Let your TRS-80 set up the pins and keep score. One player can 
pick up spares and get strikes. (Tl) Order No. 0033R $7.95. 



Apple 

GOLF 



** 




GOLF— Without leaving the comfort of your living room you can enjoy a 
challenging 18 holes of golf with a complete choice of clubs and shooting 
angles. Now, you need never cancel your game because of rain. One or two 
players can enjoy this game on your Apple II with Applesoft and 32K. Order 

No. 0018A $7.95 



PET 



*** 



CASINO I — Gamblers, gather round for: • BLACKJACK— a fun-to-play and 
tutorial version that allows you to play every combination that they play at the 
MGM Grand Hotel in Las Vegas; * ROULETTE — also a game and a tutorial 
which could enable you to develop the skill to make a fortune at the tables. 
Order No. 0014P $7.95 

CASINO II — This is not simply a craps game, it is a tutorial program that will 
teach you the odds on every type of bet, so you can steer clear of the sucker bets 
that impoverish the unwary. Using the exact rules used at the MGM Grand 
Hotel in Las Vegas, you'll play under actual gambling house conditions. Get 
the edge you need to "get lucky." Order No. 0015P $7.95 

CHECKERS & BACCARAT— Using International Rules, you'll play 

• CHECKERS with your computer and the computer will keep score, time the 
moves and even tell you when to jump (it'll be so busy, you may have an edge!); 

• BACCARAT— gives you the choice of playing Las Vegas or Blackjack style 
and the computer will deal the cards, figure the payoff and keep track of your 
bankroll. Order No. 0022P $7.95 



ORDER YOUR INSTANT SOFTWARE TODAY! 

Just Call Toll-Free 



»x40 



Instant Softw are 

PETERBOROUGH, N.H. 03458 603-924-7296 



1-800-258-5473 



* A trademark of Tandy Corporation 

** A trademark of Apple Computer Inc. 

*** A trademark of Commodore Business Machines Inc. 
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MCP 



COMPARE THE FEATURES. COMPARE 
THE PRICE. ORIGINALLY DESIGNED 
FOR OEM APPLICATIONS. MCP SYS- 
TEMS COMPONENTS OFFER HIGH RE- 
LIABILITY AND PERFORMANCE AT 
AN AFFORDABLE PRICE. 
ALL ARE CP/M AND IEEE/SI OO COM- 
PATIBLE. 



THE MCP/SCC Z80 CPU CARD FEATURES: 

TWO SERIAL PORTS WITH RS232 DRIVE AND HANDSHAKING BAUD RATES FROM 50 TO 
19.2K. AN 8255 l'R(XiRAMMAHLE PARALLEL INTERFACE. IK ONBOARD STATIC RAM AND IK 
EPROM. WITH MONITOR PRCXiRAM FOR SERIAL TERMINAL INCLUDED. 2K 27 16 El'ROM OP- 
TIONAL. ONBOARD RAM'EI'ROM OPERATE IN SHADOW MODE TO ALLOW 64K ADDRESSING 
OPERATES AT 2 OR 4 MHZ. 
ASSEMBLED AND TESTED LIST $349 95 SALE PRICE $299.95 

THE MCP/FDC DOUBLE DENSITY DISK CONTROLLER: 

UTILIZES THE WD 1 793 DOUBLE DENSITY F/D CONTROLLER CHIP AND THE WD 1 69 1 FLOPPY 

SUPPORT LOGIC CHIP. THIS CHIP SET OFFERS SUPERB PERFORMANCE AND RELIABILITY 

DUE TO ENHANCED DATA RECOVERY AND WRITE PRECOMP SUPPORT THE MCP/FDC WILL 

SUPPORT UP TO FOUR H SINGLE OR DOUBLE SIDED SHUG ART OR SHUGART COMPATIBLE 

DRIVES. THE MCP/FDC OPERATES IN SINGLE OR DOUBLE DENSITY MODE WITH 4 MHZ 

SYSTEMS 

ASSEMBLED AND TESTED LIST $359.95 SALE PRICE $329.95 

THE MCP/VDB 80X24 VIDEO BOARD FEATURES: 

A 7X9 CHARACTER MATRIX WITH LOWERCASE DESCENDERS. MEMORY MAPPED WITH 2K 
ONBOARD RAM. KEYBOARD INPUT PORT. PRCXiRAMMABLE FORMAT. HARDWARE SCROLL. 
NON DESTRl < TIVE CURSOR WITH 2 BLINK RATES. AND REVERSE VIDEO. ASSEMBLED AND 
TESTED LIST $289.95 SALE PRICE $249.95 
MCP/VDB BARE BOARD AND DOCUMENTATION. $60.00 

COMPLETE MCP SO/lOO MAINFRAMES: DIAL 8 SINGLE OR DOUBLE SIDED SHUGART 
DISK (CALL FOR LOW PRICE] 

SOFTWARE: 

•• TCS ACCOUNTING PACKAGE $249 95 (REQUIRES CP/M AND MICROSOFT 

BASIC) 
•• MAGIC WAND WORD PRCX ESSING PACKAGE: $336 98 
•• TICS (TOTAL INVENTORY CONTROL SYSTEM) BY .JrtS SOFTWARE. 

(CALL FOR PRICE) 
• ' HUFF ft PUFF (BIT COMPRESSION/EXPANSION) BY ,J<\S SOFTWARE $5C) OO 



MCP 



COMPUTER PRODUCTS 
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SUITE 444D 
6992 EL CAMINO REAL 
CARLSBAD. CA. 92008 
PHONE (714) 438-3270 





is HARD COPY STORAGE q problem? 

KILOBAUD MICROCOMPUTING, as 

thick as it is, is more like a floppy 
when it comes to standing on the 
bookshelf. Try the KILOBAUD 
MICROCOMPUTING Library Shelf 
Boxes . . . sturdy corrugated white 
dirt-resistant cardboard boxes 
which will keep them from flopping 
around. We have self-sticking labels 
for the boxes, too. not only for 
KILOBAUD MICROCOMPUTING, but 
also for 73 Magazine, 80 MICRO- 
COMPUTING and for CQ, QST, ^^^^f^ 
Ham Radio, Personal Computing, Radio Electronics, Inter- 
face Age, and Byte. Ask for whatever stickers you want 
with your box order. They hold a full year of KILOBAUD 
MICROCOMPUTING, 80 MICROCOMPUTING ... or 73 
Magazine. Your magazine library is your prime reference; 
keep it handy and keep it neat with these strong library 
shelf boxes. One box (BX- 1 000) is $2.00, 2-7 boxes (BX- 
1 00 I ) are $ 1 .50 each, and eight or more boxes (BX- 1 002) 
are $ 1 .25 each. Be sure to specify which labels we should 
send. Have your credit card handy and call our toll-free 
order number 800-258-5473. or use the order card in the 
back of the magazine and mail to: 

kilobaud tm 

MICROCOMPUTING 

Peterborough nh 03458 



APPLE II TRS-80 I 

® QUALITY * 

DISK SOFTWARE 




master charge 



□ HOME FINANCE PAK I: Entire Series $49.95 @(T 

D CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT MANAGEMENT SYS 
TEM not only keeps complete records, it also gives you the analysis and control tools you need to actively 
manage your account. The system provides routines for BUDGETING INCOME AND EXPENSE AUTO 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING. CRT or printer reports are produced 
for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH DISPLAY. RECONCILIATION REPORT and 
CHECK REGISTER DISPLAY by month. Check entry is prompted by user defined menus of standard 
purposes and recipient codes, speeding data entry and reducing disk storage and retrieval time. Six fields of 
data are stored for each check: amount, check no., date, purpose, recipient and TAX DEDUCTIBLE RE 
MINDER. CHECK SEARCH routines allow searching on any of these data fields. Routines are also provid 
ed for CHECK SORT by date and check no.. DATA EDITING and Report Formats. Up to 100 checks/mo. 
storage $39.95 

(~) SAVINGS: Account management system for up to 20 separate Savings accounts. Organizes, files and 
displays deposits, withdrawals and interest earned for each account. Complete records shown via CRT or 
printer $14.95 

[~1 CREDIT CARD: Get control of your credit cards with this program. Organizes, stores and displays 
purchases, payments and service charges for up to 20 separate cards. Use for credit cards or bank loans. 
CRT or printer reports $14 95 

D UNIVERSAL COMPUTING MACHINE: $49.95 ®0 

A user programmable computing system structured around a 50 row x 50 column table User defines row 
and column names and equations forming a unique computing machine Table elements can be multiplied, 
divided, subtracted or added to any other element User can define repeated functions common to a row oi 
column greatly simplifying table setup. Hundreds of unique computing machines can be defined, used, stored 
and recalled, with or without old data, for later use. Excellent for sales forecasts, engineering design analysis, 
budgets, inventory lists, income statements, production planning, protect cost estimates in short for any 
planning, analysis or reporting problem that can be solved with a table. Unique curser commands allow you 
to move to any element, change its value and immediately see the effect on other table values. Entire table 
can be printed by machine pages (user defined 3 5 columns) on a 40 column printer 

D COLOR CALENDAR: $29.95 ® 

HIRES color graphics display of your personal calendar. Automatic multiple entry of repetitive events. Re 
view at a glance important dates, appointments, anniversaries, birthdays, action dates, etc. over a 1 year per 
tod. Graphic calendar marks dates. Printer and screen display a summary report by month of your full text 
describing each day's action item or event. Ideal for anyone with a busy calendar 

D BUSINESS SOFTWARE: Entire Series $159.95 ®CD 

f~l MICROACCOUNTANT The ideal accounting system for the small business Based on classic T accounts 
and double entry bookkeeping, this efficient program records and produces reports on account balances, 
general ledger muinals, revenue and expenses Screen 01 40 column printer tepoits. Handles up to 1000 
lournal entries pei month up to 300 accounts Includes a short primer in Financial Accounting $49 95 

□ UNIVERSAL BUSINESS MACHINE This program is designed to SIMPLIFY and SAVE TIME tin the 
serious businessman who must periodically Analyze, Plan and Estimate The program was created usiny oui 
Universal Computing Machine and it is programmed to provide the following planning and forecasting tools 

CASH FLOW ANALYSIS PR0F0RMA BALANCE SHEET SOURCE AND USE OF FUNDS 

PR0F0RMA PROFITS LOSS SALES FORECASTER JOB COST ESTIMATOR 

Price, including a copy of the Universal Computing Machine S89 95 

D BUSINESS CHECK REGISTER AN0 BUDGET Our Check Register and Budget programs expanded to 

include up to 50 budgetable items and up to 400 checks per month. Includes bank statement reconciling 

^^ and automatic check search (48K) $4g 95 

D ELECTRONICS SERIES: Entire Series $259.95 ® ® 

□ LOGIC SIMULATOR: SAVE TIME AND MONEY Simulate your digital logic circuits before you build 
them. CMOS, TTL, or whatever, if it's digital logic, this program can handle it The program is an inter 
active, menu driven, full fledged logic simulator capable of simulating the bit time by bit time response of a 
logic network to user specified input patterns. It will handle up to 1000 gates, including NANDS N0RS IN 
verters. FLIP FLOPS, SHIFT REGISTERS, COUNTERS and user defined IViACROS Up to 40 user defined, 
random, or binary input patterns Simulation results displayed on CRT or printer Accepts network des 
criptions from keyboard or from LOGIC DESIGNER for simulation $159.95 

□ LOGIC DESIGNER Interactive HI RES Graphics program for desigmny digital logic systems A menu 
driven series of keyboard commands allows you to draw directly on the screen up to 15 different gate types, 
including 10 gate shape patterns supplied with the program and 5 reserved for user specification Standard 
patterns supplied are NAND, NOR, INVERTER, EX OR, T FLOP, JK FLOP, D FLOP, RS FLOP, 4 Bit 
COUNTER and N BIT SHIFT REGISTER. User interconnects gates |ust as you would normally draw using 
line graphics commands Network descriptions for LOGIC SIMULATOR generated simultaneously with the 

CRT diagram being drawn $159 95 

MANUAL AND DEMO DISK Instruction manual and demo disk illustrating capabilities of both pro 
grams $29.95 

D MATHEMATICS SERIES: Entire Series $49.95 A 

□ STATISTICAL ANALYSIS I This menu driven program performs SIMPLE LINEAR REGRESSION analy 
sis, determines the mean, standard deviation and plots the frequency distribution of user supplied data sets 
Printer, Disk, 1/0 and edit routines included (32K mm ) S19 95 

□ NUMERICAL ANALYSIS HIRES 2 Dimensional plot of any function Automatic scaling At youi option, 
the program will plot the function, plot the INTEGRAL, plot the DERIVATIVE determine the ROOTS, 
find the MAXIMA and MINIMA and list the INTEGRAL VALUE $19 95 

Q MATRIX A general purpose, menu driven program for determining the INVERSE and DETERMINANT of 
any matrix, as well as the SOLUTION to any set of SIMULTANEOUS LINEAR EQUATIONS Disk 1/0 for 
data save Specify 55 eqn set (48K) or 35 cqn. (32K) $19 95 

G 3D SURFACE PLOTTER Explore the ELEGANCE and BEAUTY of MATHEMATICS by creating HI RES 
PLOTS of 3 dimensional surfaces from any 3 variable equation Disk save and recall routine, foi plots Menu 
driven to vary surface parameters Hidden line oi transparent plotting SI 9 95 

D ACTION ADVENTURE GAMES: Entire Series $29.95 A 

□ RED BARON Can you outfly the RED BARON 7 This fast action game simulates a machine gun DOG 
FIGHT between your WORLD WAR I Bl PLANE and the baron s Y.oo can LOOP. DIVE. BANK or CLIMB 
in any one of 8 directions and so can the BARON in HI RES graphics S14 95 

□ BATTLE OF MIDWAY You are in command of the U.S.S. HORNETS DIVE BOMBER squadron Youi 
targets are the Aircraft earners, Akagi, Soryu and Kaga You must fly youi way through ZEROS and AA 
FIRE to make your DIVE BOMB run In HI RES graphics S14 95 

□ SUB ATTACK It's April, 1943 The enemy convoy is headed tot the CORAL SEA Your sub. the 
MORAY, has just sighted the CARRIERS and BATTLESHIPS Easy pickings But watch nut for the DE 
STR0YERS they re fast and deadly In HI RES graphics S14 9b 

□ FREE CATALOG All programs are supplied on disk and run on Apple II w Disk & Applesoft ROM Caid N 
TRS80 Level II and require 32K RAM unless otherwise noted Detailed instructions included Oideisship 
ped within 5 days. Card users include card number Add SI 50 postage and handling with each ruder 
California residents add 6%% sales tax Foreign orders add $5 00 postage and handling. 

Make checks payable to: 

SPECTRUM SOFTWARE ^ 

P.O. Box 2084 142 Carlow, Sunnyvale, CA 94087 
For phone orders - 408-738-4387 
DEALER INQUIRIES INVITED 




^Reader Service — see page 210 
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No list of records is too short or long for this assembly-language Shell-Metzner sort. 



Sorta Super Fast 



By Albert J. Marino 



This program will let you sort 32K 
in one minute. This means you 
can sort 2000 names in one minute 
and, in fact, can sort 10,000 names in 
a reasonable time. The routine can 



easily be used with any BASIC or oth- 
er language as long as it supports ex- 
ternal (user) routines and has a POKE 
or similar function. 
I originally wrote a machine Ian- 



1: 




Listing 1. 8080 assembly-language 


Shell-Metzner sort. 




2: 

3J 


















4i 








General 


sort routine* in memory 




5J 


















6: 


















7J 


















8: 


















9: 


AB00 




or id 


ore 




OabOOh 


> chance this for dif loc 




10: 


ABOO 


— 


nil 


esu 




orio 






11: 


AB02 


— 


mi: 


e«*u 




nl+2 






12: 


AB04 


s 


ki: 


e^u 




ml+2 






13: 


AB06 


= 


ji: 


e«*u 




kl*2 






HI 


AB08 


= 


n: 


e«*u 




Jl+2 






15: 


ABOA 


s 


■ill 


e«iu 




il42 






16: 


ABOC 


■ 


dJlJ 


e^u 




mll+2 






17: 


AB0E 


■ 


dilJ 


e^u 




dJl+2 






is: 






; 












19: 


ABOO 






ds 




16 






20: 






; 












21: 


AB10 


2A06AB 




lhld 




Jl 


icet st adr 




22 : 


AB13 


E5 




push 




h 


Isave 




23: 


ABM 


2A04AB 




lhld 




kl 


J Get lencth 




24! 


AB17 


E5 




push 




h 


J save 




25: 


AB1B 


AF 


divJ 


xra 




a 


;ml=ml/2 




2&: 


AB19 


2A02AB 




lhld 




ml 






27 J 


ABIC 


7C 




mov 




a»h 






28 J 


AB10 


IF 




rar 










29 J 


ABIE 


67 




mov 




h*« 






30: 


AB1F 


7D 




mov 




Ail 






3i: 


AB20 


IF 




rar 










32 J 


AB21 


6F 




mov 




1,3 






33: 


AB22 


2202AB 




shld 




ml 


♦save new ml 




34! 






; 












35: 


AB25 


B4 




ora 




h 


» check if done 




36! 


AB26 


C22CAB 




Jnz 




ndon 






37 J 


AB29 


CI 




POP 




b 


»done# return 




38i 


AB2A 


Dl 




POP 




d 






39: 


AB2B 


C9 




ret 










40: 






j 












All 








;set 


kl 


=nl-ml 






42 5 






; 












43: 


AB2C 


EB 


ndon: 


xcho 






Jml to de 




44: 


AB2D 


2AOOAB 




lhld 




nl 






45: 


AB30 


7D 




mov 




a,l 






46: 


AB31 


93 




sub 




e 






47 J 


AB32 


6F 




mov 




l#a 






48! 


AB33 


7C 




mov 




a»h 






49 J 


AB34 


9A 




sbb 




d 






50 : 


AB35 


67 




mov 




h»a 




^ 


51 J 


AB36 


2204AB 




shld 




kl 




(More » 



guage program that worked on the al- 
gorithm shown in Fig. 1. This routine 
was short and simple, required no 
scratch space and was about four 
times faster than a modified bubble 
sort. I have never seen this algorithm 
implemented by anyone else and it 
might be unique; it certainly is good 
enough for most applications. 

However, when the files reached 
2000 names, I found that this routine 
was taking two to three minutes. 
Since the time for the routine is ap- 
proximately a function of N 2 , this 
meant that 10,000 names would take 
over an hour. I decided I needed a 
better routine. 



I • 2 



N ■ * RECORDS 

I, J POINT TO REC0R0 # 

Rj ■ RECOR0 J 



J « 1-1 




YES 



1 • I + 1 




0ONE 



EXCHANGE 

Rj. Rj + 1 



J -J-l 



YES 




YES 



Fig. 1. 



Address correspondence to Albert J. Marino, Com- 
pleat Systems, 9551 CasabaAve., Chatsworth, CA 
91311. 
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The one I settled on was the Shell- 
Metzner sort shown in Fig. 2. Listing 
1 shows the 8080 assembly-language 
program for this sort. Of course, the 
program will work for any 8080- or 
Z-80-based computer. The listing 
happens to be assembled at location 
ABOOH but can be reassembled for 
any starting address. Note that the 
routine takes 203 bytes, including the 
16-byte scratch area at the beginning. 

Using the Routine 

Once the program is in memory, it 
can be used by any other program, as 
long as it is not overwritten. To use it 
follow these steps: 

• Put the records to be sorted into 
memory starting at any location and 
sequentially up in memory. The rec- 
ords must be the same length. 

• Put the number of records to be 
sorted in location nl (AB00H in our 
listing) and also in location ml 
(AB02H). Note that the numbers are 
16-bit (two-byte) numbers and are 
stored in standard reversed format 
with low byte first and high byte sec- 
ond. For example, if the number of 
records is 4000 (=0FA0H) then 160 
(A0) is put into location AB00H and 
15 (OF) is put into location AB01H. 

• In like manner, put the length of 
each record into location kl (AB04,5) 
and the starting address in location jl 
(AB06,7). 

•Transfer control to the program 
(call) at location ORG +16 (AB10H). 



M ■ N 



N = # RECORDS 

L, M, K, J, I POINTERS 

Rj = RECORD J 



M * M/2 





YES 



■/ DONE J 



I • J 



L » I ♦ M 




EXCHANGE 
R,. R L 



I »I-M 



YES 




Fig. 2. 



Listing 1 continued. 










52 J 




* 
9 








53 J 


AB39 210100 




lxi 


h»l 


Jset & save i=J=l 


5^ : 


AB3C 2206AB 




shld 


Jl 




55 J 


AB3F 2208AB 




shld 


il 




56: 




• 

» 








57 J 






Scale 


It save 


addr offset = ml«ll 


58 J 




; 








59 5 


AB42 2D 




dcr 


1 




60 : 


AB43 CI 




POP 


b 


i len of str=ll 


6i : 


AB44 C5 




push 


b 




62 J 


AB45 19 


ipij 


dad 


d 




63: 


AB46 OB 




dcx 


b 




6^: 


AB47 78 




rnov 


a»b 




65: 


AB4B Bl 




ora 


c 




66: 


AB49 0245AB 




Jnz 


lpl 




67: 


AB4C 220AAB 




shld 


mil 




68: 




* 








69 J 


AB4F EB 




MChG 




>calc & save d(J)» d<i)# d(i+m) 


70 J 


AB50 CI 




POP 


b 




71J 


AB51 El 




POP 


h 




72: 


AB52 E5 




pu ih 


h 




73: 


AB53 C5 




push 


b 




74: 


AB54 220C AB 


1p2J 


shld 


dJl 




75 J 


AB57 220EAB 




shld 


dil 




76 J 


AB5A EB 




xcho 






77 J 


AB5B 19 




dad 


d 




78 : 


AB5C EB 




XC'IG 




Jhl has d(i)» de has d(i+m) 


791 




; 








so : 






# compare strinos & switch 


81 : 




1 
> 








82 J 


AB5D CI 


cpi: 


POP 


b 


i len of strinG=ll 


83: 


AB5E C5 




push 


b 




84! 


AB5F 1A 


ip3: 


ldax 


d 


t compare ea byte 


85 J 


AB60 96 




sub 


m 




86i 


AB61 C26FAB 




Jnz 


ne-=* 




87 J 


AB64 23 




inx 


h 


J if = compare next byte 


88! 


AB65 13 




inx 


d 




89: 


AB66 OB 




dcx 


b 




90 : 


AB67 78 




mov 


a*b 




91 : 


AB68 Bl 




ora 


c 




92: 


AB69 C25FAB 




Jnz 


1p3 




93: 


AB6C C3A8AB 




Jmp 


nsw 


»if done* don't switch 


94: 




* 








95: 


AB6F D2A8AB 


ne*»: 


Jnc 


nsw 


»if d(i)(d( i+m) don' t sw 


96: 










» chance to Jc for descendino 


97: 




* 
i 








98: 


AB72 C5 


su! 


push 


b 


»sw bytes not = 


99: 


AB73 46 




mov 


b t rn 




100 J 


AB74 1A 




ldax 


d 




101 J 


AB75 77 




mov 


m>a 




102: 


AB76 78 




mov 


a»b 




103: 


AB77 12 




stax 


d 




104: 


AB78 23 




inx 


h 




ios: 


AB79 13 




inx 


d 




106: 


AB7A CI 




POP 


b 




107J 


AB7B OB 




dcx 


b 




ios: 


AB7C 78 




mov 


a»b 




109: 


AB7D Bl 




ora 


c 




no: 


AB7E C272AB 




Jnz 


sw 




in: 




i 








112: 






»str switched 


» ck if il-ml<l 


113: 




i 








114: 


AB81 2A02AB 




lh^d 


ml 




115: 


ABB4 7C 




mov 


ath 




116: 


AB85 2F 




CM 






117 J 


AB86 57 




mov 


d»a 




us: 


AB87 7D 




mov 


atl 




1191 


AB88 2F 




cma 






120: 


ABB9 5F 




mov 


e>a 




121 : 


AB8A 2A08AB 




lhld 


il 




122: 


ABBD 19 




dad 


d 


J if il-ml<l then Jump to same 


123: 


AB8E D2A8AB 




Jnc 


nsw 


»as no switch 


124: 




• 








125: 






Scale 


new d(i 


)» d(i-hn) 


126 J 




i 








127J 


AB91 23 




inx 


h 


Jsave new il=il-ml 


128: 


AB92 2208AB 




shld 


il 




129: 


AB95 2A0EAB 




lhld 


dil 


Jold d<i)=new d(i+m) 


130: 


AB98 EB 




xchd 






131 : 


AB99 2A0AAB 




lhld 


mil 


Jaddr offset 


132J 


AB9C 7B 




mov 


ate 


»new d(i)=old d(i)-offset 


133: 


AB9D 95 




sub 


1 




134: 


AB9E 6F 




mov 


I, a 




135: 


AB9F 7A 




mov 


at a 




136: 


ABAO 9C 




sbb 


h 




1371 


ABA1 67 




mov 


h t a 




138: 


ABA2 220EAB 




shld 


dil 


t save new d( i ) 


139: 


ABA5 C35DAB 




Jmp 


CPl 


>Goto compare strincs 


140: 




* 

1 








141 : 






>ck for J>k 




142: 




■ 

1 








143J 


ABAB 2A06AB 


nsw J 


lhld 


Jl 




144: 


ABAB 23 




inx 


h 


Jsave new J=old J+l 


145: 


ABAC 2206AB 




shld 


Jl 




1 46 : 


ABAF 2208AB 




shld 


il 




147: 


ABB2 EB 




xchd 






148: 


ABB3 2A04AB 




lhld 


kl 




149: 


ABB6 7D 




mov 


*»] 




150: 


ABB7 93 




sub 


e 





151 : 


ABB8 7C 




mov 


Ath 


( hAciTP 


152: 


ABB9 9A 




sbb 


d 


V 4 r J \Jf C V 


153: 


ABBA DA 1 BAB 




Jc 


di v 


»if J>k Goto beciinnino divide ml 



s 
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Listing 1 continued. 

154: 
155: 

156J 

157: ABBD 2A0CAB 
15B: ABCO Dl 
159: ABCl D5 
160: ABC2 19 
161 : ABC3 EB 
162: ABC A 2AOAAB 

163 J ABC7 EB 

164 5 AB< 8 C354AB 


; 

; 


;calc 
Ihld 

POP 

push 

dad 

xchd 

Ihld 

xcho 

Jmp 


new d< J ) t 

dJl 
d 
d 
d 

mil 

1p2 


d(i) 

;ne« d(J)=old d(J+l) 
>addr offset 


FILE 


REC 1 


REC 2 




REC N 




Nth REC IN FILE 


OTHER DATA 


9 13 11 


OTHER OATA 


RELATIVE BYTE 




• 25 




ii 


• END 


» 






Nth REC IN MEMORY 


9 1 3 1 1 N 26 








\ / 




MEMORY 


REC 1 


REC 2 




REC N 
















Fig. 3. 











The program will then sort the rec- 
ords in ascending order and return. 
•To sort in descending order, change 
the byte at location ORG + 6FH 
(AB6FH) from D2 to DA before call- 
ing the program. 

Test Results 

To give times for comparison, I 
filled my memory with a random pat- 
tern of Os and Is. This minimum 
number of values for each location 
results in the maximum times for 
sorting. Test results are shown in Ta- 
ble la. The results for some of the 
same tests using the original algo- 
rithm are shown in Table lb. The im- 
provement is significant especially 
for large numbers since the new algo- 
rithm time is approximately a func- 
tion of N log(N). 

An Example 

In general, a good technique to use 
is: 

• For each record, load the field to be 
sorted into memory with a pointer. 
Fig. 3 shows a typical example. 

• Sort using the routine given here. 

• Use the now sorted pointers to ac- 
cess each record, in order. 

As an example, suppose you want 
to do an alphabetical sort of names 
stored in a file in ASCII format (this is 



the normal string and file format of 
most languages). Getting the correct 
results is not difficult, but it does re- 
quire some care. Consider the follow- 
ing correctly sorted names: 

de la Fleur, Conrad 
Diebold, Tom 
DiGeorge, Olaf 
DiGeorgeo, Dick 
di Georgeo, Len 
Di Georgeo, Pete 
Dillingham, Sam 

If you had sorted these names by just 
loading last name first name, into 
memory, you would have gotten: 

Di Georgeo, Pete 
DiGeorge, Olaf 
DiGeorgeo, Dick 
Diebold, Tom 
Dillingham, Sam 
de la Fleur, Conrad 
di Georgeo, Len 

To get around this problem, make the 
following changes as the names are 
loaded into memory for sorting: 

• Convert all characters to lowercase 
(or uppercase). 

• Remove all spaces and punctuation 
in the last name. 

• Insert a delimiter between last 
name and first name with ASCII val- 
ue lower than letters (I used a com- 
ma). 

• Truncate this string plus the point- 



AMOUNT OF 


# 




# 


TIME TO SORT 


MEMORY 


RECORDS 




BYTES/REC 


SECONDS 


16K 


4K 




4 


22 


16K 


2K 




8 


22 


16K 


IK 




16 


15 


32K 


8K 




4 


65 


32K 


4K 




8 


75 


32K 


2K 




16 


54 


32K 


IK 


Table la. 


32 


34 


16K 


4K 




4 


775 


16K 


2K 




8 


285 


16K 


IK 


Table lb. 


16 


110 



er to 16 bytes or pad with blanks if 
shorter. 

For example, de la Fleur, Conrad, 
becomes "delafleur,conxx" and Jones, 
Sam, becomes "jones, samOOOOOxx,' 
where xx is the pointer and the 0's are 
blanks. This allows 14 letters to sort 
on. With over 6000 names, I have not 
had a mistake caused by this length 
restriction; with less names you 
might get by with even less. 

After you've done the above and 
sorted using this routine, you can use 
the now-sorted pointers to access the 
original records in alphabetical or- 
der. 

Large Files 

If the file is too large to be loaded 
into memory, even using the above 
method of loading only the sort field, 
then you need an additional tech- 
nique. One method, if you don't 
know anything about the distribution 
of the field you're sorting on, is: 

• Read into memory as above, stop- 
ping when you have filled memory. 

• Sort this block 1 and save on disk. 

• Read more fields in, sort and save 
as block 2, 3, etc. 

• Merge the blocks by reading each 
block item by item and saving the ap- 
propriate entry on disk in a separate 
file. This works since each block is in- 
dividually sorted. 

This method works for files of any 
size, even ones that span multiple 
disks. 

Conclusion 

The sorting routine given here 
should let you sort your files on any 
field within a reasonable time. For 
those who wish, this program is avail- 
able on a CP/M eight-inch disk or 
TRS-80 five-inch disk for $15 from 
Compleat Systems, 9551 Casaba 
Ave., Chatsworth, CA 91311 
(213-993-1479). 

The disk also contains a Z-80 ver- 
sion that takes 25 percent less space 
and runs 25 percent faster, and two 
additional utilities (search and 
move).! 
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MODEL II 




$ DISCOUNT $ 

TRS-80®.. 



MODEL III 



A301 



26-4002 
64K 1 Drive 
$3440.00 

26-4160 1 Drive EXP $1035.00 

26-4161 2 Drive EXP 1575.00 

26-4162 3 Drive EXP 2115.00 

26-4501 Gen. Ledger 180.00 

26-4502 Inventory 180.00 

26-4503 Payroll 360.00 

26-4554 Acct. Rec 180.00 

26-4701 Fortran 270.00 

26-1 157 A Daisy Wheel. . .2290.00 
26-1158 Daisy Wheel II. . . 1799.00 



COMPUTER SPECIALISTS 

26-1 155 Quick Printer II $187.00 

26-1145 RS-232 Board . .84.00 

26-1 140 "O" K Interface 249.00 

26-1 141 "16" K Interface 359.00 

26-1 142 "32" K Interface 469.00 

26-1 160 Mini Disk - Drive 419.00 

26-1 161 Mini Disk - Additional 419.00 

26-1154 Lineprinter II 699.00 

26-1 165 Line Printer V 1710.00 

26-1 159 Lineprinter IV 859.00 

26-1 166 Line Printer VI 1080.00 

26-1563 Scripsit - Disk 79.00 

26-1566 Visicalc 83.00 

26-1562 Profile 72.00 




26-1061 4K I $630.00 

26-1062 16K III 888.00 

26-1063 32K III 

2-Drives, RS232 2225.00 

COLOR 




* * * 



■"* •*» 








— 








ALL OTHER R.S. SOFTWARE 

FURNITURE, STANDS, CABLES 

AND ACCESSORIES AT 

DISCOUNT FROM 

CATALOG PRICE. 



26-3001 4K $360.00 

26-3002 16K 540.00 

26-3010 Color Video 360.00 

26-1206 Recorder 54.00 

26-3008 Joysticks 22.50 



CEnTRonics 



Fast 100 CPS Centronics 

730 Printer 

Text Quality Centronics 
737 Printer 



577.00 



737.00 



Novation Cat Modem. .$149.00 
CCA Data Management 

System 72.00 

Adventure Games 

Games 1-9 each 14.00 

Pocket Computer 




Acorn 

Software 
Products, Inc. 






Model II Cobol Compiler 

$360.00 
Cobol Run Time Package 

$36.00 






mammmmmmmm* 

aoDoa 
aaaao 

m CD CD CD CD CD CD 03CD G3 n O M O d 

L£J - '■ 1 < "-n [, "•- . I >„> i \y.s i,-> J LrJ i ,■ >" ,. ,i __ «^ ^_ _— ^— 

^^****^ *^^^^ ■■'^ ■■ m ■ i 1 ^^**^ ^^^^ i ■ ii v ti i. ■ i^^nr^^Hi ^^^^H flP^B ^^^^ ^^'^B ^^^^B 



26-3501 1 9K P.C $225.00 

26-3503 Cassette l/F 45.00 

14-812 Recorder 72.00 



GAMES: 

Alien Invasion $9.00 

Stock Market 9.00 

Star Trek 9.00 

Block Em 9.00 

Ting-Tong 9.00 

UTILITIES: 

System Savers 14.00 

EDUCATION: 

Language Teacher 1 8.00 

FREE: COMPUTER CATALOG 
UPON REQUEST 



1-800-841-0860 Toll Free Order Entry 

MICRO MANAGEMENT SVSTEMS, INCr 



No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER 

State Shipments 115 C SECOND AVE. S.W. 

— CAIRO, GEORGIA31728 

Immediate Shipment (912) 377 . 7120 G a. Phone No. 

From Stock on Most Items 

-TRS 80 is a rogittorod trademark of th« Tandy Corp. 



R.S. 90 Day Limited Warranty 
F-48 Form Provided 

Largest Inventory 
In the S.E. U.S.A. 



*> Reader Service— see page 210 
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This super video game program runs on OSI systems. 



Computerized Table Tennis, 

Anyone? 



By Willis H. Cook 



Everyone knows that a full-fledged 
computer can do a lot more than a 
video game device can, but can it do 
as much? 

This program duplicates one of the 
original (if not the original) games in- 
troduced by the Atari Company sev- 
eral years ago. Judge for yourself how 
well this BASIC version performs. If 
nothing else, you will probably agree 



that imitating a fast-paced video 
game on a general-purpose computer 
is not a trivial task. 

Program Features 

The first requirement of the pro- 
gram was that rebounds had to be 
realistic. If the ball strikes a surface 
at, say, 20 degrees, it should rebound 
at 20 degrees. The program does this 



but it takes a lot of code; I'll discuss 
the procedure later. 

The program will work for either 
one or two players. With two playing, 
your opponent scores a point when- 
ever the ball reaches the border at 
your end of the screen. The scores are 
displayed just above the top of the 
border. The winner is the first one to 
reach a score of 15. My computer 
doesn't have joysticks, so I use desig- 
nated keys on the keyboard to move 
the paddles up and down. Key 1 
raises and key 2 lowers the left pad- 
dle, and keys M and N control the 
right paddle. Two two-handed play- 
ers create a lot of activity on one key- 
board, but the crowding adds to the 
fun. 

When one person is playing, he 
uses the left-hand paddle. When the 
ball hits the border on the right it 
simply rebounds, as if against a back- 
board. The game ends after he has 
missed 15 balls. The computer then 
rates his play on a scale of 1 to 10. 

The program also has a fast/slow 
feature. Implemented by means of a 
FOR. . .NEXT loop in line 450, the 
slow speed is slow enough for adults. 
Kids will naturally prefer the faster 
speed. 

Serves are random, and originate 
from two different locations on the 
screen. Initially the ball was put into 
play from the center of the screen, 
but this meant that the player who 

Address correspondence to Willis H. Cook, 1298 
A typical game of computer pingpong. Contrary to what you might expect, there is a lot of body contact in- R enee Drive, Lilburn, GA 30247. 
volved with this program. 
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A close-up of the screen display. Each paddle is in- 
dividually movable. A game continues until one 
player reaches a score of 15. 

took the serve did not have time to 
position his paddle correctly (unless 
he successfully guessed where the 
ball was heading). This condition 
seemed severe; with the current ver- 
sion of the program, if you have your 
paddle in the center of your court you 
can return any serve— if you're fast. 

Details of Operation 

The OSI Graphics Manual illus- 
trates 12 directions of motion that can 
be implemented by means of FOR . . . 
NEXT loops using various step values 
(refer to Fig.l). For simplicity, I used 
only four of the 12 possible direc- 
tions, represented by step values ± 62 
and ± 66. If the ball is traveling along 
the + 66 line and strikes a paddle, it 
should rebound along the +62 line. 
If, however, it strikes the bottom 
border, it should rebound on the - 62 
line. So, in order to determine the 
rebound, the program must know 
whether the ball has hit a horizontal 
or vertical surface. For rebounds 
from vertical planes, the sign of the 
step value remains unchanged. 

There is also the special case (line 
400) where the ball hits a corner: only 
the sign of the step value changes, not 
its magnitude. Lines 330 through 440 
in the program determine rebounds. 
Line 290 checks the four adjacent 
locations surrounding the ball after 




+ 62 



-62 



♦ I 



♦66 



♦ 63 



♦ 64 



♦ 65 



Fig. 1. Twelve directions of motion can be 
represented by changing the video display address 
by different increments. 



Listing 1. Computer pingpong program in OSI BASIC. 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

1A0 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

?60 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

4 70 
480 
490 
500 
510 
520 
530 
540 

5 50 
560 
570 
580 
590 
600 

610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 



******************* 

* * 

* PING PONG * 

* * 
******************* 



REM 

REM 

REM 

REM 

REM 

REM 

A=111 : H=56900: F= 57089 :P=18 7: POKE F,0 

G=161:M=54210:K=57088:Q=54236:P0KE 530 #1 

U=0:V=0:U1=53508:V1=53 529 

FOR 1=1 TO 28:PRINT:NEXT:P0KE H,2 

G0SUB 670: REM INSTRUCTIONS 

G0SUB 470: REM SET UP BORDER 

GOSUB 500: REM SET UP PADDLES 

REM INITIAL TRAJECTORY 

D=INT(4*RND<1 )*1) :0N D GOTO 1 60,1 70#1 80*1 90 

B= 62:L=53711 :G0T0 200 

B=-62:L=54927:G0T0 200 

B= 66:L=53711 :G0T0 200 

B=-66:L=54927 

POKE L*A 

REM CHECK 

POKE K,128 

IF PEEK(K)=128 

IF PEEK(K)= 64 

POKE K#4 

IF PEEK(K)= 8 

IF PEEK(K)= 4 



KEYBOARD FOR KEY CLOSURE 



THEN 
THEN 



GOSUB 
GOSUB 



560 
590 



THEN 
THEN 



GOSUB 620 
GOSUB 650 

W=PEEK(L+1):X=PEEK(L-1):Y=PEEK(L+64) : Z=PEEK (L-64 ) 
IF W = 32 AND X=32 AND Y=32 AND Z = 32 THEN 450 
REM 'BLIP' SOUND 

POKE F#50:F0R 1=1 TO 10:NEXT I:P0KE F,0 
REM CALCULATE REBOUND 
C=ABS(B) 

N=2*(C-64) :C=C-N 
IF X = P THEN 850 

AND W = P THEN 410 
THEN 800 

OR X=G THEN J = J*1 
THEN B=C:G0T0 450 
450 
Z=P THEN B=-B:G0T0 



E = 1 

W = P 

W = G 

B<0 

B=-C:G0T0 

IF Y = P OR 



IF 
IF 
IF 
IF 



GOTO 410 



450 



GOTO 450 



SPEED 



POKE 



IF B<0 THEN B = -C 

B=C:G0T0 450 

REM R DETERMINES THE 

FOR 1=1 TO R:NEXT I 

POKE L#32:P0KE L+B*A: L=L+B: GOTO 220 

FOR 1=53568 TO 53598:P0KE I,P:NEXT 

FOR 1=53632 TO 55050 STEP 

FOR 1=55040 TO 55070 

IF E=1 THEN 540 

REM RIGHT PADDLE 

FOR 1=54172 TO 54364 

REM LEFT PADDLE 

FOR 1=54146 TO 54338 

REM LEFT PADDLE UP 

IF M=53698 THEN RETURN 

M=M-64:P0KE M-64#G:P0KE M+192#32: RETURN 

REM LEFT PADDLE DOWN 

IF M=54850 THEN RETURN 

M=M+64:P0KE M*128,G:P0KE M-1 28,32 :RETURN 



64:P0KE I*P:P0KE I*30*P:NEXT 
I#P:NEXT:P0KE 551 04,32 : RETURN 



STEP 64:P0KE I,G:NEXT 



STEP 64:P0KE I#G :NEXT:RETURN 



RFM R 
I F Q = 
Q=Q-6 
REM 
IF 9 = 
Q = Q + 6 
PRINT 
PRINT 
PRINT 
C$ = "" 
PRINT 
PRINT 
PRINT 
PRINT 
R = 20: 
INPUT 
IF LE 
FOR I 
FOR I 
U = U + 1 
IF U< 



IGHT 
5372 
4:P0 
RIGH 
5487 
4:P0 
TAB 
TAB 
:INP 
:IF 
:PRI 
M 2 M 
:PRI 
"M M 
PRIN 
"OR 
FT$( 
= 1 T 
= 1 T 
:P0K 
10 T 



PAD 
4 TH 
KE Q 
T PA 
6 TH 
KE Q 
(8) M 
(5)" 
UT M H 
E = 2 
NT M 1 
0VES 
NT"N 
0VES 
T"D0 
A SL 
C$,1 
15 
28 
E U1 
HEN 



DLE 

EN R 
-64* 
DDLE 
EN R 
♦ 128 
WELC 
P I 
0W M 
THEN 

MOV 

IT 

MOV 

IT 

YOU 
OW G 
) = "F 
00 :N 
:PRI 
,INT 
POKE 



UP 

ETURN 

G:P0KE 0*192*32: RETURN 

DOWN 
ETURN 

,G:P0KE Q-128,32 :RETURN 
OME TO M :PRINT:PRINT 
N G PON G M :PRINT:PRINT 






• it 



ANY PLAYERS 
C$=" LEFT" 
ES THE M ;< 

d0wn.":print 
es the right 
d0wn.":print 
want a fast" 
ame m ;c$ 

" THEN R=0 
EXT I 

NT:NEXT:RETURN 
(U/10)+48 
U1+1#U+48:G0T0 



ARE THERE 



PADDLE 
IF E = 1 
PADDLE 



UP." 
THEN 
UP 



750 



•t 



830 
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Listing 1 continued. 



8?0 

830 

840 

850 

860 

870 

880 

890 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1H20 

1030 

1040 

1050 

1060 

1070 



THEN 940 



POKE U1+1/U+38 

POKE L,3?:IF U=15 

GOTO 890 

V = V + 1:P0KE V1 ,INT(V/10)+48 

IF V<10 THEN POKE V1 ♦ 1 *V + A8 : GOTO 880 

POKE Vl*1,V+38 

POKE L#3?:IF V=15 THEN 940 

FOR 1=1 TO 50:P0KE K,128:IF PEEK ( K ) =1 28 

IF PEEK(K)=64 THEN 60SUB 590 

POKE K*4:IF PEEK(K)=8 THEN GOSUB 620 

IF PEEK(K)=4 THEN GOSUB 650 

NEXT I:GOTO 150 

960 

T1=54020:G0T0 970 



THEN GOSUB 560 



IF E=1 THEN 

IF U>V THEN 

T1=54035 

IF E<2 THEN 1010 

FOR 1=1 TO 7:READ TrPOKE T1+WT:NEXT 

FOR 1=1 TO 2000:NEXT UPOKE 530,0 

FOR 1=1 TO 28:PRINT:NEXT:P0KE H#1:EN0 

FOR 1=1 TO 7:READ T:NEXT:FOR 1=8 TO 18:READ T 

POKE T1*I-8*T:NEXT:J=INT(J/15> 

FOR 1=1 TO 2000:NEXT I:FOR 1=1 TO 28 :PR INT : NE XT 

PRINVON A SCALE OF 1 TO 10" 

PRINT M YOU RATE A";j:GOTO 990 



DATA 
DATA 



87 #73 ,7 8, 78 ,69 ,82,3 3 #69 #78 
68,32,79,70,32,71,6 5,77,69 



CHANGE LINE 80 TO 
80 G=161 :W=54210:K=57088:Q=54236:P0KE 2073,96 



CHANGE LINE 990 TO 
990 FOR 1=1 TO 2000:NEXT IrPOKE 2073,173 

Listing 2. Line changes for disk systems using OS-65D, V 3.2. 



A ASCII code for a lowercase "O." Used for the ball. 

H Output display format, 32 x 32 or 32 x 64. 

F Sound port. 

P Video display character code for a gray display cell. Used for border. 

G Video display code for a solid white display cell. Used for paddles. 

M Initial position of left paddle. 

K Keyboard port. 

Q Initial position of right paddle. 

U Left-side player's score. 

V Right-side player's score. 

Ul POKE location for left player's score. 

VI POKE location for right player's score. 

I Miscellaneous counter. 

D Random integer between 1 and 4. Determines initial ball location and trajectory. 

B Display address increment. Determines the ball trajectory. 

L Instantaneous ball location. 

W Location just to the right of the ball, i.e., L+ 1. 

X Location just to the left of the ball, i.e., L- 1. 

Y Location just below the ball, i.e., L + 64. 
Z Location just above the ball, i.e., L-64. 

C,N Temporary variables used in calculating B after a rebound. 

R Speed controller. 

E Number of players. 

Tl POKE location for end-of-game message. 

T ASCII code data for end-of-game message. 

Table of variables. 



each move to see if the ball has hit 
anything. If it has, control passes to 
the rebound section. 

If the procedure sounds compli- 
cated, bear in mind that during the 
actual programming I used about two 
percent analytical reasoning and 98 
percent trial and error. While trying 
to perfect the rebound algorithm, I 
was working with only those parts of 
the program that set up the border 
with the bouncing ball inside. Every 
now and then the ball would break 
through the border and bounce 
around between the border and the 
edge of the screen. And sometimes it 
bounced completely off the screen 
and into the program somewhere. 
(Instead of poking to a video display 
address, I was poking to the RAM 
where the program was stored.) 

Also notice lines 510-660, which 
control the paddles' movements. You 
have to stop moving the paddle when 
it gets to the top or bottom of the 
screen or you might push it right into 
the program. 

Line 310 causes a "blip" sound 
whenever the ball hits the border or a 
paddle. This uses the computer's pro- 
grammable audio output with an ex- 
ternal audio amplifier. Early models 
of the C2-4P do not have sound out- 
put, but the program can be run un- 
changed on these machines. 

Lines 470-490 create the border. If 
you decide to change the size of the 
border, be sure to change the dimen- 
sions in multiples of two or you will 
experience the breakthrough prob- 
lem mentioned earlier. 

Lines 220-270 scan the keyboard 
repeatedly to see if either player 
wants to move his paddle. Between 
turns, also, the players must be able 
to move the paddles to anticipate the 
next serve. So, rather than waste the 
interval in a do-nothing loop, lines 
890-930 scan the keyboard again. 

When using the keyboard-scan fea- 
ture, the control-C (interrupt) func- 
tion must be disabled. Line 80 dis- 
ables control-C, and line 990 restores 
the function when the program ends. 
This is done differently on BASIC-in- 
ROM and disk systems. Listing 1 is 
for ROM-based machines. If you use 
disk BASIC with the OS-65D version 
3.2 operating system, change the 
lines as shown in Listing 2. If you use 
a different disk operating system, 
check your manual for the proper 
control-C enable/disable techniques. 

Evaluation 

After running this program you 
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will probably agree that it has two 
shortcomings compared to the origi- 
nal. One is execution speed. Al- 
though the combination of 6502 CPU 
and Microsoft BASIC is one of the 
fastest around, things slow down a 
bit when two players must maneuver 
their paddles simultaneously. 

The program must scan the key- 
board, move the paddles and the ball, 
and then check at least six display 
memory addresses before moving the 
ball again. I don't think it is an objec- 
tionable problem but it certainly is 
noticeable. A possible solution, short 
of rewriting the entire program in 
assembly language, would be to 
translate the paddle-move routines 
into assembly language and access 
them with the USR function. 

The other problem is a lack of reso- 
lution in the 32x32 display format. 
Because the ball always travels on a 
low-angle trajectory, it moves two 
display cells horizontally for each cell 
it moves vertically. Each cell is rela- 
tively large, so the apparent motion is 
rather jumpy. I originally wrote the 
program for the 32x64 format and 
the resolution was better, but there 
were a couple of other drawbacks. I 
never could get the border centered 
on the screen, and the pingpong ball 
trajectory tended to repeat itself with 
predictable uniformity. Thus, the 
32 x 32 format was a compromise. 

Nevertheless, the end result is 
reasonably successful. Hopefully, 
some of the techniques used in this 
program will turn up again in other 
applications. And the exercise has at 
least given me a healthy respect for 
video display programming. ■ 



QUALITY SOFTWARE 
NEED NOT BE EXPENSIVE 

Now, for one low price you can acquire two in- 
dispensable CP/M software tools for your computer: 

(1) CTEXT A complete text formatter written in 
powerful BDS C. Included are commands for justifi- 
cation, paragraphication, pagination, sectioning, 
underlining, indexing, automatic generation of a 
table of contents and much, much, more. 

(2) CPMCAT Finally you can organize all of those 
diskettes which are lying around! This is a com- 
prehensive master catalog system which supports 
volume names and labels. It is easy to use and has 
flexible output capabilities. Written in Microsoft For- 
tran and assembly language. ONLY $40.00 for BOTH 

The source code, which is highly structured and 
completely commented is available for an addition- 
al $40. We support Heath format 5- V*" diskettes run- 
ning CP/M* V1. 43. Support for 8" drives and CP/M 
2.2 will be available in March 1980. Free documenta- 
tion will be sent upon request. Please send check or 
money order to: 

Cherry Engmkrino 

P.O. Box 216 Laurel, Md. 20810 

301-596-4236 ^26 

(Maryland Residents add 5% Sales Tax/ 
CP/M is a registered trademark of Digital Research 



HEWLETT-PACKARD 

HP-85A 

Desk-Top 
Computer 




List 
$3250 



$2749 



SUPERBRAIN 




64K Double or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Expandable with optional S-100 S-10C 
interface. Comes with CP/MTM 2.2 operating sys 
tern. MiniMicroMart can supply a wide range ol 
CP/M development and application software. 

w/64K Double Density, List $3495 . . $2869 
w/64K Quad Density, List $3995 $3395 

INTERSYSTEMS 

formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68cfmfan). DPS-1. List $1795 




$1495 



COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board w/priority interrupt and 
double density disk controller board. Full 1-year 
warranty, List $3595 $9QQ5 

FOB shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 2% higher. 
C.O.D. may require deposit. 

- WRITE FOR FREE CATALOG - 



MiniMicroMart 

1618 James Street ^304 
Syracuse, NY 13203 (315) 422-4467 




Color Computer 4K $310 




Model II 64K 
$3375 





Atari 800 16 K $789 



fc^« :—» m ^m'- 




Model MM 6K 
$859 



These are Just a few of our many 
fine offers — computers, periph- 
erals, modems, printers, disc 
drives and an unusual selection 
of package values. Call TOLL 
FREE today and check us out for 
price and warranty. 



* 



Pure Radio Shack equipment warranteed 
at any Radio Shack store or dealer Fac- 
tory warrantees on Apple and Atari equip- 
ment Other equipment carries manufac- 
turer s warranty or Computer Plus 180 
day extended warranty Combined war- 
rantees carry Computer Plus 180 day war- 
ranty or original manufacturer'swarranty 



DEALER INQUIRIES ARE INVITED 

Prices subject to change without notice 

TRS-80 is a registered trademark of Tandy Corp. 

Call TOLL FREE 

1-800-343*8124 



com 




Write for your 
free catalog 



Dept. K 

245A Great Road 

Littleton, MA 01460 

(617)466-3193 



^173 
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This disk modification blanks your screen in milliseconds. 



OSI Clear-Screen Command 



By Cyril Bradshaw 



RUN "CHANGE 


" t "PASS" 


DISK CHANGE UTILITY 


MODE.: HEX<H)» 


DEC< U ) T H 


UNIT Y A 








ADDRESS OFFSE1 


* 


r coo 


ADDRESS V 


2 MCt 






00002DCE 


00 


V 


A2 


00002DCF 


00 


T 


D8 


00002DD0 


00 


f 


A? 


00002DD1 


00 


V 


DO 


00002DD2 


00 


f 


85 


00002DD3 


00 


*»-" 


FF 


00002DD4 


00 


* ■ . 


AV 


00002DD5 


00 


r • 


00 


00002DD6 


00 


V 


85 


00002DD7 


00 


*»* 


FE 


00002DD8 


00 


*w> 


A8 


00002DD9 


00 


*•* 


A? 


00002DDA 


00 


*»' 


20 


00002DDD 


00 


*»• 


VI 


00002DDC 


00 


#-. 


FE 


00002DDD 


00 


V* 


C8 


00002DDE 


00 


/ . 


no 


00002DDF 


00 


r-. 


FE: 


00002DE0 


00 


* . 


E6 


00002DE1 


00 


ftp 


FF 


00002DE2 


00 


A 


E4 


00002DE3 


00 


#■ . 


FF 


00002DE4 


00 


V* 


DO 


00002DE5 


00 


/v. 


F5 


00002DE4 


00 


# % 


60 


00002DE7 


00 


#■ % 


* 


ADDRESS T 


220E 






0000220E 


A5 


T 


CD 


0000220F 


09 


T 


2D 


00002210 


A5 


\ 


• 


ADDRESS r 


231A 






0000231A L 


4C 


*r" 


43 


0000231D E 


45 


♦ 


4C 


0000231C 


D4 


/ • 


D3 


0000231D C 


A7 


r • 


X 


Listing 1. OSI disk modification. 



My C2 8P had everything, except 
a decent screen-clear com- 
mand. The FOR: NEXT loop took for- 
ever to execute. (Actually, it takes 
one second, but it seems like forever.) 
It scrolled the copy off the screen and 
wasted time that I could have been 
using to enter new data, and caused 
me much mental anguish. Lesser 
breeds of computers could blank the 
screen with a simple command— it 
was downright embarrassing. 

(I understand why Ohio Scientific 
didn't include the CLS command in 
OS-65U. The C3 with a serial termi- 
nal doesn't need it, since the terminal 
has, self-contained, all the operating 
language it needs. This is just for the 
C3's poor relatives.) 

A peek into the OS-65U language 
(system) showed some unoccupied 
space on the disk where a machine- 
language routine could be tucked 
away. But how would I command the 
routine? What could I use for a com- 
mand word, and where could it be 
stored? A solution to this was to find 
the least-used reserved word and 
substitute my choice for it. 

That was easy. The least-used re- 
served word — actually, I never use it 
—is LET. Its use is optional, even su- 
perfluous, since LET A = B and A = B 
are equivalent statements. Why not 
replace the reserved word LET with 
CLS, a commonly used command for 
clearing the screen? 

Modification 

Some of the empty language (sys- 
tem) areas on the disk are not suita- 
ble. They won't accept the routine 



and permit it to function properly 
due to program interferences or other 
problems peculiar to the language. 
By trial and error, I found that 
$2DCD and on was a good residency 
for the program. The easiest way to 
enter the routine is through the OS- 
65U Disk Change Utility program. 

To enter the routine and modifica- 
tion to your disk, call in the Change 
program by entering RUN 
"CHANGE", "PASS." Use hexadeci- 
mal addresses; i.e., enter H in re- 
sponse to MODE: HEX(H), DEC(D) ?. 
Then select the disk drive containing 
the disk whose language you are 
about to change; i.e., UNIT ? A (or B 
as the case may be). In response to 
ADDRESS OFFSET ? enter C00, and 
to the inquiry ADDRESS ? respond 
with 2DCE. 

Follow the procedure in Listing 1. 
Carefully enter the values in the col- 
umn to the right of the ? as each ad- 
dress appears (being certain of the se- 
quence) and enter a period (.) at the 
indicated address and the new ad- 
dress as called for. An X exits from 
the program, followed by CLOSE. 
This will enter CLS for LET and redi- 
rect it to the routine you have just en- 
tered. 

Reboot the system into the ma- 
chine, and CLS will then give the re- 
sults you desired. 

Your language now contains CLS, 
and if any of your programs had LET 
in them, it will now be CLS A = B, or 



Cyril Bradshaw, PO Box 188, Colorado City, AZ 
86021. 
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— Professional — 

Real Estate Software 

For Apple or TRS 80 

Property Management System 

(32K, 1 Disk Systems) 



Features 

Tinant Information 

• Lata Rent Reports 

• YTD A Monthly Income 

• Handles — 

Partial Payments 
Returned Checks 
Advance Payments 

• Prints Receipts 

Price 



• 5 Digit Expense Accounts 

• Building Expense Report 

• Vendor Expense Report 

• Income Tax Report 

• All Reports Can Be Printed 

• Complete Documentation 

• Easy Data Entry & Edit 

• 200 Units per File 

$225.00 



Real Estate Analysis Modules: 

(Cassette or Disk) 



i 



1) Home Purchase Analysis 

2) Tax Deterred Exchange 

3) Construction Cost/Protit 

4) Income Property Cashflow 

5) APR Loan Analysis 

6) Property Sales Analysis 

7) Loan Amortization 

$35 Per Module 



oftware 



Al Comput*' Stortt Everywhere 

Or Order COD Direct 

(Cel Reeidentt Add 6% Selet Ten 

(213) 372 9419 



jog 



Oept K 



1 1 16 G tighlh St Manhattan Beach CA 90266 



SURPLUS ELECTRONICS 



ASCII 



r 


m mm 


HP 


l 


f 






1 


i 


mmm 


■ \ 


] 


w 




\ 


fflflUP 


PPUBMH 


m.itf t ,.>■ 


Whwew 


. 





ASCII 



TRS-80* COMPATIBLE, 

IBM SELECTRIC -BASED 

I/O TERMINAL with 

ASCII conversion installed: $645.00 

Many Other Items Available: 

Tape Drives; Cable; 

Cassette Drives; Wire; Power Supplies (5 volt 35 

amp. others): Displays; Cabinets; Transformers; 

Heat Sinks; Printers; Components 

Send for free catalog. 

WORLDWIDE ELECT. INC. 

130 Northeastern Blvd. 

Nashua, NH 03062 ^ 1 22 

Phone orders accepted using 

VISA or Master Charge 

TOLL FREE 603-889- 7661 • 1 -800-258- 1 036 

TRS-80 is a trademark ol the Radio Shack Division ot Tandy Corporation 



some permutation of this. Just find 
the CLS commands (the old LET com- 
mands), or let your computer find 
them for you, so that they can be 
changed. To have your computer find 
them, run your program, and when 
you come to that former LET com- 
mand, the screen will clear and give 
you a ?SN ERROR and the offending 
line number. 

Now you need to list your pro- 
grams, find the offensive FOR C = 1 
TO 30 : PRINT : NEXT loops in them 
and replace them with CLS. Now 
your screen will clear in .022 second, 
instead of one second with the old 
FOR:NEXT loop scrolling screen 
clear time.B 



ENTERTAINING, EXCITING 

& EDUCATIONAL 

APPLE II 

SOFTWARE 

MATH CHALLENGER-Teaches and tests 
the basic arithmetic skills to children of 4-12 years. 
Has four skill levels using graphics and sounds. 8K 
RAM $5.95 

SEA BATTLE is played much like the popular 
game of Battleship. You are pitted against the Apple 
II in this game of hit and miss. Uses dazzling graph- 
ics and exciting sounds. 12KRAM $12.95 

HANGMAN— Outwit the computer by guessing 
a word which the computer selects from an enor- 
mous bank of 1160 words. Three skill levels with 
words ranging from 3-10 letters in length. Colorful 
graphics with sounds make HANGMAN fun as well 
as challenging. 16KRAM $12.95 

MARS LANDER— Maneuver the spacecraft to 
a successful landing on Mars' surface. Uses HI-RES 
graphics and exciting sounds for a realistic adven- 
ture of the future. 24KRAM A $12.95 

RENUMBER your programs in both Integer and 
Applesoft BASIC'S. Machine language routines. 
$9.95 

Apple II and Applesoft are trademarks of 
Apple Computers Inc. 

FIREFLYER COMPUTING ^131 

2075 N. Stadium Lane Provo, Utah 84601 
(801)375-2377 



COMPUTER 
INSTANT 



^115 

WHERE THE COMPUTER 
INDUSTRY SELLS 

BARGAINS 

• IDIVIDUAL b COMPANY ADS 

• BUY b SELL, NEW & USED 

• LOW COST ADS, 2 ISSUES EACH MONTH 

• AD-BULLETIN 1st OF MONTH 

• AD-MAGAZINE MID-MONTH 

• FREE AD TO SUBSCRIBERS 

• 1 Year $13, 2 Years S20, VISA b MC 
CALL TOLL-FREE 1-800-453-6464 

in Utah phone 268-3000 

COMPUTER INSTANT ADS ASSOCIATION 

fin 27? East 6io ° s ° uth 

m-4| SaltLakeCity,Utah84107 



gp Scotch' 



SAVE 40% 



DISKETTES 

Write for our 
complete list. 



5K"Sgl.Dens. 26.70/10 

Specify soft, 10 or 16 hard sector. 
8"Sgl.Dens. 27.30/10 

8"Dbl.Dens. 35.80/10 

Specify soft or 32 hole hard sector. 

Add $2.00 shipping-Michigan add 4% tax 

• 322 

LYBEN COMPUTER SYSTEMS 

27204 Harper 
St. Clair Shores, Ml 48081 



Authorized Distributor 
Information Processing Products 



3M 



Call 
For 



Manuscripts 

Kilobaud Microcomputing is 
looking for business articles! 

Businessmen in all fields are be- 
ginning to t$ke notice of the micro- 
computer. They are eager to know 
which computers, peripheral equip- 
ment and applications software will 
let them take full advantage of this 
new tool. What knowledge do you 
have to share? 

Here are the kinds of articles that 
we want you to write for us: 

• Are you a businessman with a 
system up and running? We want to 
know how it works. What were your 
expectations? Have they been ful- 
filled? Did you find the software that 
you wanted? What problems have 
you had? How did you overcome 
them? What recommendations do 
you have for other businessmen? 

• We want reviews from a busi- 
nessman's perspective of specific 
hardware and software. If you've re- 
cently bought a new product and 
want to tell others how great — or 
poor — it is, Microcomputing will 
provide you with a forum. 

• What programs have you written 
to meet your specific needs? Per- 
haps another businessman can use 
them, too. Even if he can't, your pro- 
gram may serve as a springboard 
for other ideas. 

• Perhaps you aren't using your mi- 
cro for business, but know a com- 
pany that is. Trot on down with your 
pencil and notebook, and find out 
what they're up to. While they might 
not have the time to write up their 
experiences, they might be more 
than willing to tell somebody else 
about them. And an outside obser- 
ver will often be able to see things 
with a unique and valuable perspec- 
tive. 

Don't worry if you're not a profes- 
sional writer. That's what we editors 
are here for. And we'll be more than 
happy to send you a copy of our 
writer's guidelines. 

Send your manuscripts and cor- 
respondence to: 
Kilobaud Microcomputing 
Pine St. 
Peterborough, NH 03458 
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Computer Stations and the Paper Tiger co-star in this gripping drama about hard-copy Apple graphics. 



A Tale of Two Screen Dumps 



By Jim Hansen 



One of the remarkable features of 
the Apple computer is its high- 
resolution graphics. Indeed, there are 
many accessory devices on the mar- 
ket today that exploit this capability. 
These range from television inter- 
faces for digitizing and displaying a 
television image on the Apple screen 
to digitizing pallets that can be used 
to make digital copies of maps, plans, 
pictures and the like. Graphics im- 
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ages can also be generated under pro- 
gram control within the Apple itself. 
Images can be put into the display 
memory and stored on disk. But 
sometimes you'll want a hard copy. 
You can get it by either taking a 
photograph of the screen or dumping 
to a printer with graphics capability. 
Strangely, Apple has ignored the 
problem of getting hard copies, and 
Apple users are left to resolve the sit- 
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Operation of Paper Tiger graphics (the original Computer Stations screen dump program). Two versions 
of the screen dump are provided on the disk of the original screen dump. One was written to run with 
Applesoft, the other was for integer BASIC. Operation for both versions is the same. When run, high-res- 
olution screen number one is displayed, and a series of questions answered with "Y/N" are presented. 
Loading the program wipes the high-resolution screen, leaving the image shown above. 



uation on their own. 

Vendors of screen dump programs 
seem to support the Integral Data 
Systems 440G Paper Tiger Printer the 
best. Computer Stations, Inc. (12 
Crossroads Plaza, Granite City, IL 
62040), sells two such programs. 
Both are available at many computer 
stores or from Computer Stations. 

The programs run on either the Ap- 
ple II or Apple II Plus. The original, 
Paper Tiger Graphics Software, has 
been available since 1979. Enhanced 
Paper Tiger Software was released 
last year. 

To use either package, your Apple 
must have at least one disk drive. No 
specific memory requirements are 
spelled out in the manuals supplied 
by Computer Stations. 

Two Complete Programs 

Both packages are complete pro- 
grams in themselves. When placed in 
the master disk drive and booted, 
they ask for information regarding 
the type and location (slot number) of 
your printer interface. The enhanced 
version lets you use six different 
popular interface cards. The original 
package works only with the Apple 
Centronics parallel card or the Apple 
high-speed serial interface. 

The older version operates in the 
"20 question" mode; that is, it solicits 
information by a series of questions 
answered yes or no. It can operate 
only on the first high-resolution page 
of the Apple and can print either a 

Jim Hansen, Methodist Hill, Lebanon, NH 03766. 
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positive or negative image of the 
graphics display. This is necessary 
since it is unlikely that you will want 
a graph printed black with white 
dots; photographic pictures, on the 
other hand, must be printed this way 
or you will get a negative image. The 
program can also double the size of 
the printed image. Generally, it will 
prompt you for a file name, ask how 
you want the picture printed, print it 
and recycle. 

The enhanced package presents 
two menus. The options available 
from the first menu at the beginning 
of the program run select the type of 
interface and set slot number. The 
second menu then appears and re- 
mains until you are finished. It lets 
you dump either high-resolution 
screen; choose regular or double size 
printout; position the picture on the 
left, right or center of the printed 
page; choose reversed or normal im- 
age (plot/picture mode); display the 
selected high-resolution memory on 
the screen; or display the disk cata- 
log. 

Option selection is simple. Each 
item on the menu is numbered. The 
selected mode for each item is dis- 
played on the screen using reverse 
print. To switch to another mode you 
type the number of the item. The se- 
lection automatically moves to the 
next available option after each menu 
item. It is a simple and convenient 
way to select any combination of 
about a dozen options or commands. 

The enhanced package offers sev- 
eral benefits over that of the less ex- 
pensive, older version. It lets you use 
more (and in some cases less expen- 
sive) interfaces. It can dump either 
high-resolution page instead of only 
the first one, and it can position the 
picture on the printed sheet. Finally, 
it is easier and more convenient to 
use, since it uses a menu and removes 
most of the vestiges of Teletype data 
entry methods. 

Both programs work without error. 
Interestingly, the folks at Computer 
Stations found that by setting the Pa- 
per Tiger to the 50 Hz power selec- 
tion and using the double-sized print- 
out, the horizontal and vertical dot 
resolution becomes more closely 
matched (they claim .7 percent). 
Thus, a circle on the Apple screen 
will print out as a circle instead of the 
usual goose egg. This will only work 
if you set the 440 to 50 Hz and run it 
at 60 Hz, and thus will probably ap- 
ply only to North American coun- 
tries. Those in Europe and elsewhere 



served with 50 Hz power will not be 
able to use this "feature." (I have not 
tried this out and so can't verify its 
operation.) 

Personal Comments 

I have used the older version for 
some time now and have no com- 
plaints. Generally, images must be 
saved to disk before they can be 
printed, since loading a program 
from DOS wipes out the high-resolu- 
tion screen. If you have not seen the 
enhanced version run, chances are 
you will be satisfied. 

The biggest improvement in the en- 
hanced version is that you can choose 
from a wider variety of interface 
cards. The older version, as men- 
tioned before, lets you use only two 
of Apple's cards. The only other fea- 
ture that influences the actual opera- 



tion is that the picture can be printed 
on the left, center or right side of the 
page. This is nice to have, but I got 
the same results by moving the paper 
tractors. 

Another impressive and conve- 
nient feature is the menu-driven op- 
tion selection. I was impressed with 
the various human engineering fea- 
tures of this software package. Sim- 
ple concise directions— either of the 
menus or the catalog— are presented 
as required with every display; all op- 
erations are easily controlled; and the 
information is not ambiguous, extra- 
neous or misleading. 

What You Get for Your Money 

The enhanced version, which 
comes on a disk, includes several 
demonstration pictures and the in- 
struction manual, as brief as the old 




If a catalog is requested, a program from it may be loaded after the prompt for "Picture Name. " The pro- 
gram then asks whether the image is to be inverted (printed positive or negative) and whether a double size 
(EXPAND SCREEN) print is to be made. Printout takes place after the expand screen question is an- 
swered. 



. APPLE PARALLEL 

. APPLE CENTRONICS 

3 APPLE SERIAL 

4 APPLE C0HHUNICATI0N 

5 CCS PARALLEL 
6. CCS SERIAL 

ENTER INTERFACE TYPE <l-6>=2 

ENTER INTERFACE SLOT <!-?>- 



Operation of the Enhanced Paper Tiger Graphics Software. When run, a menu listing the available inter- 
face drivers is displayed and the user is asked to type in the number corresponding to the type of interface 
in use. Next, the slot number of the interface is requested. 
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Pocket Computer $199 



Model II 64K 



These are just a few of our many 
fine offers — computers, periph- 
erals, modems, printers, disc 
drives and an unusual selection 
of package values. Call TOLL 
FREE today and check us out for 
price and warranty. 



X 



Pure Radio Shack equipment warranteed 
at any Radio Shack store or dealer' Fac- 
tory warrantees on Apple and Atari equip- 
ment. Other equipment carries manufac- 
turer's warranty or Computer Plus 180 
day extended warranty. Combined war- 
rantees carry Computer Plus 180 day war- 
ranty or original manufacturer'swarranty. 



DEALER INQUIRIES ARE INVITED 

Prices subject to change without notice. 

TRS-80 Is a registered trademark of Tandy Corp. 

Call TOLL FREE 
1-800-343-81 2a 



com 




Write for your 
free catalog 



Dept. K 

245A Great Road 

Littleton, MA 01460 

(617)486-3193 
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APPLE CENTRONICS INTERFACE IN SLOT i 

ENHANCED TIGER GRAPHICS 
*' 1930- COMPUTER STATIONS/ INC. 

PRESS <CTPL-C> TO QUIT 

PRESS (ESO TO RESTART 

PRESS <!-?> TO CHANGE OR EXECUTE 



PAGE: n 2 

SIZE TTJH101/EXPANOEO 

IMAGE-- ^Sltm/ PICTURE 

JUST I F I CAT ION = iran/CENTER/RIGHT 



CATALOG 

DISPLAY GRAPHICS 

PR TNT GRAPHICS 

:" ;: :~ HON — > ' 



After the slot number is entered, a second menu is displayed. Any of the options may be changed or com- 
mands issued by simply typing the number of the menu item. Notice that complete operator instructions 
are displayed along with the menu. If a catalog is requested, the menu disappears and is replaced with the 
catalog. The desired program from the catalog is selected by positioning the cursor next to the file name us- 
ing the space bar, then typing a return. The file is then loaded into screen memory and the catalog is re- 
placed by the menu. If command 6 (DISPLAY GRAPHICS) were issued by typing a 6, the high-resolution 
page selected by item 1 (PAGE) will be displayed until any key is typed, at which time the menu is restored. 
The image is printed when command 7 is typed. 



manual, but also describes how to 
save a picture to disk and gives con- 
nector wiring information for several 
interfaces. 

The old software package includes 
two versions of the screen dump pro- 
gram. One is for use with Applesoft, 
the other with integer BASIC. The 
manual, though adequate, is not as 
elaborate or detailed as that sold with 
the enhanced screen dump. 

Conclusions 

Is either worth the price? If you 
want a commercial screen dump pro- 



gram for the Apple that works, and 
works well, either one will do. The 
original price for the old screen dump 
was $24.95; it is now valued at 
$34.95. The enhanced version is 
$44.95. The Scotch in me says that 
these prices are a bit steep for what 
would involve a couple of weeks' 
work after supper if you were to 
write the same programs from 
scratch. But you get what you pay 
for; in this case, fully debugged pro- 
grams, each of which does what it is 
advertised to do with a frustration 
factor of approximately zero.B 
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Printed picture done on an IDS 440G printer. 



THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80 ™* MICROCOMPUTER 



SOFTWARE 

FOR TRS-80" 

OWNERS 



N 

* 

E 



CQmPUTRQNXCS 

MONTHLY NEWSMAGAZINE 



i 

N 
C. 



MONTHLY 

NEWSMAGAZINE 

FOR TRS-80 " 

OWNERS 



Practical Support For Model I, II & III 



PRACTICAL APPLICATIONS 

BUSINESS 

GAMBLING • GAMES 
EDUCATION 

PERSONAL FINANCE 

BEGINNERS CORNER 

NEW PRODUCTS 

SOFTWARE EXCHANGE 

MARKET PLACE 

QUESTIONS AND ANSWERS 

PROGRAM PRINTOUTS 

AND MORE 



BE£* 



PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

INVENTORY CONTROL 

STOCK MARKET ANALYSIS 

WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 

EXTEND 16 DIGIT ACCURACY TO TRS 80™ FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

NEW DISK DRIVES FOR YOUR TRS 80™ 

PRINTER OPTIONS AVAILABLE FOR YOUR TRS 80™ 

A HORSE SELECTION SYSTEM***ARITHMETIC TEACHER 

COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM ACCESS) 

RANDOM SAMPLING***BAR GRAPH 

CHECKBOOK MAINTENANCE PROGRAM 

LEVEL II UPDATES***LEVEL II INDEX 

CREDIT CARD INFORMATION STORAGE FILE 

BEGINNERS GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 

LANGUAGE 

LINE RENUMBERING 

AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE. FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) AND 



* IKS mi- IS A IKADEMAKK (M I AM >V C< )KP 

WORD PROCESSING PROGRAM For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 

LEVEL 11 RAM TEST Checks random access memory to ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM Complete file management for your TRS 80™. 

CLEANUP Fast action Maze Game. 

ADVENTURE Adventure #0 by Scott Adams (From Adventureland International). 

* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-ll Version). 
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SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80™ PROGRAMS AVAILABl E ON 
| CAS SETTE AND DISKE TTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE . 



•CQIYIPJTRQNICS 



»^6 



50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 
TWO YEAR SUBSCRIPTION $48 
SAMPLE OF LATEST ISSUE $ 4 



4—fiSS* 



HOUR 
24 ORDER 
LINE 

(914) 425-1535 




NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.V. STATE) 

(800) 431-2818 



START MY SUBSCRIPTION WITH ISSUE 

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979 • #18 - January 1980) 
NEW SUBSCRIPTION RENEWAL 






CREDIT CARD NUMBER 



SIGNATURE 



_ EXP DATE 



NAME 



ADDRESS 



CITY. 



STATE. 



Z\P 



••• ADD $6 YEAR (CANADA. MEXICO) - ADD $12 YEAR AIR MAIL - OUTSIDE OF USA, CANADA & MEXICO ••• 



^Reader Service— see page 210 
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Radio /hack 



® 



DEALER 

Authorized Dealer #G-089 
Offers Discounts on All 

TRS-80 

COMPUTERS 

We Have What You Are Looking For 

□ FULL FACTORY WARRANTY 

□ PROMPT SHIPPING 

□ AVAILABLE SERVICE CONTRACTS 
D DISCOUNTED PRICES COMPAR- 
ABLE TO ANY OTHERS 

D NO TAX ON OUT OF STATE 
SHIPMENTS 

Call Collect For Prices 
And Shipping Schedules 

505-257-7865 

or write 

HAPPY HANDS-RADIO SHACK 

P.O. DRAWER I 

RUIDOSO, NEW MEXICO 

88345 
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SPECIAL PRICES 



We offer a complete selection of 
hardware, software, peripherals. 




jcippkz 



OHIO SCIENTIFIC 

VECTOR GRAPHICS 

COMMODORE PET 

Immediate shipping. 
VISA/MC accepted 

Contact us for a catalog on 
specific products or call us for 
a quote. 



Computer 

P.O. Box 60284 K 

Houston, TX 77205 

(713)821-2702 






regressive "** 
omputing 

: ^ 

HARDWARE: C1P VIDEO MOO MAKES YOUR 600 VIDEO 

EVERY BIT AS GOOD AS THE 4P AND 8P GIVES 32/64 CHR 

LINE WITH GUARDBANDS 1 AND 2 Mh* CPU CLOCK WITH 

300 600 & 1200 BAUD FOR SERIAL PORT 

COMPLETE PLANS $19 95 

KIT (HARDWARE & SOFTWARE) $39 95 

INSTALLED 32 CHR -$79 95 64 CHR -$99 95 

EXTRA K OF VIDEO RAM FOR 64 CHR NOT INCLUDED' 
C1P SOUND EFFECTS BOARD COMPLETELY PROGRAM 
MABLE 1 FOR THE DISCRIMINATING HOBBYIST THE BEST 
BOARD ON THE MARKET FOR CREATING SOUND AND MU 
SIC CAN BE INTERRUPT DRIVEN SO THAT YOU CAN USE IT 
FOR GAMING PURPOSES HAS ON BOARD AUDIO AMP 16 
BIT INTERVAL TIMER. 128 BYTES OF RAM AND TWO 8 BIT 
PARALLEL I/O PORTS ASSEMBLED AND TESTED $99 95 FOR 
CVS AND $124 95 FOR 540 VIDEO 

BARE BOARD $39 95 BOTH INCLUDE PROG MANUAL 
AND SAMPLE SOFTWARE 

C1P HI SPEED CASSETTE KIT GIVES A RELIABLE 300 600 4 
12O0BAUD NO SYMMETRY ADJUSTMENTS- THE IDEAL FIX 
FOR OSI S CASSETTE INTERFACE EASILY IMPLEMENTED 
IN 30 MIN -WILL SAVE YOU TIME AND MONEY EVEN THE 
FIRST NIGHT YOU USE IT' $12 95 

PROGRAMMABLE CHARACTER GENERATOR BOARD $99 95 
YOU CAN USE OSI S CHARACTERS OR YOU CAN MAKE 
YOUR OWN IMAGINE YOU CAN NOW DO TRUE HIGH RESO 
LUTION GRAPHICS 512x256 INDIVIDUAL DOTS IN THE 
64 x 32 SCREEN FORMAT AND ALL UNDER YOUR CONTROL 

OTHER MODS AVAILABLE-SEND FOR CATALOG 
SOFTWARE (WITH DOCUMENTATION) 
PC CHESS VI 9 $14 95 
PALY CHESS AGAINST YOUR COMPUTER 
HELICOPTER PILOT (64 CHR VIDEO ONLY) $8 95 
AN EXCELLENT GRAPHICS PROGRAM 
GOLF CHALLENGER $14 95 

FROM 1 TO 4 PLAYERS PALY A ROUND OF GOLF ON YOUR 
18 HOLE GOLF COURSE ONE OF THE BEST PROGRAMS I 
HAVE EVER SEEN' YOU CAN EVEN DESIGN YOUR OWN 
COURSE COMES WITH FULL DOCUMENTATION (14 PAGES) 
TWO VERY INTRICATE SIMULATIONS' 

WILD WEASEL II YOU OPERATE A SAM MISSILE BASE DUR 
ING A NUCLEAR WAR NOT AS EASY AS YOU THINK' YOU 
MUST OPERATE IN A THREE DIMENSIONAL ENVIRONMENT 
FAILSAFE II THE SHOE IS ON THE OTHER FOOT' HERE YOU 
ARE IN THE ATTACKING BOMBER AND YOU MUST PENE 
TRATE DEEP INTO ENEMY TERRITORY CAN YOU SURVIVE -5 
AN EXTREMELY COMPLEX ELECTRONIC WARFARE SIMU 
LATION' SPECIAL -BOTH FOR $19 95 

MANY MANY MORE— SEND FOR CATALOG WITH 
FREE PROGRAM (HARD COPY) AND BASIC MEMORY 
MAP. $1 00 TWO LOCATIONS TO SERVE YOU: 
3336 AVONDALE CRT., WINDSOR, ONT . CANADA 
N9E 1X6(519)969-2500 

3281 COUNTRYSIDE CIR . PONTIAC TWP , Ml 48057 
(313) 373-0468 



DR. DALEY OFFERS 
SOFTWARE FOR EVERYONE 



DATA 
BASE 

The data base package allows total user 
control over the contents of each entry 
in the file. Features user selectable rec- 
ord size from 5 to 242 characters per 
record, statistical and plotting pack- 
age, output with WORDPRO files or 
printer. Includes full user definable 
output formatting. With optional in- 
dexing routine can produce a compre- 
hensive index of a data set. 

$299.95 
Index 99.95 

For PET or CBM 2000 or 8000 series with 32K memory please specify your machine configuration. 



MAIL 
LIST 

This powerful mailing list package fea- 
tures a variety of options for producing 
labels. It includes user defined file 
structure and label format. Label for- 
mat can list to the printer or to WORD- 
PRO format files. 



$159.95 
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SOFTWARE 
LIBRARY 

Hundreds of schools and individuals 
have purchased this package for use as 
an educational tool or just plain fun. It 
contains 50 (yes fifty!) programs. This 
ranges from our famous TREK 3 and 
horse race to fun learning programs for 
children to checkbook and a micro 
mail list program with lots in between. 
At about $1.40 per program how can 
you miss? 

Cassette $69.95 

Diskette 79.95 

For APPLE II or PET 



Charge to 
your 
MC/VISA 



. 



master charge 



DR. DALEY'S SOFTWARE 

425 Grove, Berrien Springs, Michigan 49103 
Phone (616) 471-5514 Sunday-Thursday noon to 9 p.m. Eastern Time 
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GET ORGANIZED 

With These Utility Programs From Instant Software 



FIND IT QUICK 



Put an end to the Misplaced Informa- 
tion Syndrome! Here is a reliable, fast, 
subject-oriented information locator — 
FIND IT QUICK! This information in- 
dexing and retrieval system is versatile and 
flexible— the ideal tool for doctors, 
lawyers, engineers, businessmen, educa- 
tors, anyone who needs to locate informa- 
tion. 

Designed with a journal/magazine for- 
mat, FIQ is versatile enough to be used to 
store and retrieve any type of reference in- 
formation including client lists, vendor 
advertisements, report bibliographies and 
more — even poems and famous quota- 
tions. Subjects can be indexed or called 
according to author, journal and date or 
by up to nine keywords that you deter- 
mine. Keywords can be used singly or in 
combination during the search routines. 

FIQ can be used by anyone. It requires 
no special skill, just the ability to type. Ar- 



ticle references to be stored can be pre- 
selected and then entered into the system 
by a secretary or assistant. The contents 
of entire file cabinets can even be indexed 
and stored! 

FIND IT QUICK requires a minimum 
system consisting of a TRS-80 Model I 
Level II with 16K of RAM, an Expansion 
Interface with 16K of RAM and at least 
one disk drive. Up to 1080 items can be 
stored on one data disk. Instant Soft- 
ware's Tiny DOS operating system is in- 
cluded on the program disk so that you 
can use the program without fuss or 
bother. 

Make your computer work like your 
own personal librarian with FIND IT 
QUICK. Can you afford to wait another 
day? 
Order No. 0258RI) $49.95. Disk 



Instant Software 

PETERBOROUGH, N.H. 03458 



MASTER DIRECTORY 



The MASTER DIRECTORY is a disk 
file storage program that reads the files on 
all your disks and stores the file names and 
extensions and even records the free space 
on each disk. All you have to do is number 
the disks in your library and the MASTER 
DIRECTORY will keep track of their con- 
tents. You can read the names, displayed 
alphabetically, search the DIRECTORY 
for file names and extensions, delete disks 
and search for free space. You can store 
5000 files or 320 disks, whichever comes 
first. 

Your disk storage problems are over now 
that the MASTER DIRECTORY is here. 
This package requires the following 
minimum system: 

1. A TRS-80 Level II with 16K RAM. 

2. An Expansion Interface. 

3. One (or more) disk drives. 




Order No. 5005R1) (disk-based version) 
$29.95 
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TO ORDER: 



SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER 

OR CALL TOLL-FREE 

1-800-258-5473 



LOWEST PRICES 

ON THE 



Pan 

American 
Electronics 



INCORPORATED 



a 



Computers 
For Business, Learning and Entertainment 



I 



Radio /hack 

AUTHORIZED SALES CENTER 



T T 



— •- » 



T T_ 



^ . 



For More Information Call 

TOLL FREE ORDER NUMBER 

800-531-7466 
Texas & Principal NUMBER 

512-581-2765 
Telex Number 767339 
Dept K, 1117 Conway 
Mission, Texas 78572 
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Word Wizardry 



By Charles H. Strom 



The Exidy Sorcerer computer is a 
single-board machine based on 
the Z-80 microprocessing chip. It is 
similar to the TRS-80 or Apple in ap- 
pearance; it comes as a single unit 
with an integral keyboard, and the 
user must supply a video monitor and 
tape recorders. 

The Sorcerer is equipped with a 
dual cassette interface capable of 
transferring data at 300 or 1200 bps 
(bits per second). It also has a serial 
RS-232 interface, actually identical to 
the cassette port, and a parallel, Cen- 
tronics-compatible, interface. 

As an inveterate hardware hacker, 
I of course looked for ways to expand 
the system. I had considerable expe- 
rience with disk-based machines and 
the CP/M disk operating system, the 
de facto industry standard. I don't 
need to tell anyone the advantages of 
a disk system. 

Exidy was wise in designing S-100 
compatibility into the Sorcerer. It 
was my reason for buying the unit. 
The expansion box contains a power 
supply that supports the six card- 
edge connectors and all circuitry 
necessary to allow translation be- 
tween the Sorcerer bus and the pro- 
posed IEEE-defined S-100 bus. Refer 
to the excellent Exidy technical 
manuals for a description of the bus 
differences. Exidy does supply two 
disk systems that plug in directly to 
the expansion interface edge connec- 
tor on the Sorcerer, but I opted for 
eight-inch disks for several reasons; I 
wanted the S-100 flexibility, and the 
cost of an eight-inch system config- 
ured by myself from several sources 
was no more expensive than buying a 
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ready-to-run five-inch system from 
Exidy. 

My hardware consists of a Micro- 
mation disk controller and a single 
Shugart 801 drive, power supply and 
enclosure from Morrow/Thinker 
Toys. The controller has an on-board 
PROM specifically designed for the 
Sorcerer. It resides at the ROM-Pac 
address space; thus, when the system 
is powered up, the disk automatically 
boots up the operating system. 

The controller allows a mix of 
single- or double-density drives, and 
the density is automatically deter- 
mined when a disk is booted. Micro- 
mation is a company to respect— both 
their hardware and software are ex- 
ceptional. 

The CP/M disk operating system 
has a hardware-dependent portion 
called BIOS (basic input-output sys- 
tem), which is the only part that is 
changed when adapting CP/M to dif- 
ferent hardware configurations. 
Some vendors supply a skeleton 
BIOS that allows little flexibility 
without reprogramming, but Micro- 
mation supplies a fully-commented, 
well-implemented source listing. 
Morrow, from whom I obtained the 
drive itself, is one of the oldest and 
most respected names in hardware 
design for micros, with low prices. 
What more can you ask? I also bought 
two 8K Econoram-II static memory 
boards from Godbout (Computhink), 
another pioneer in excellent design of 
hardware. The Sorcerer uses dynam- 
ic memory in the machine itself, but 
to eliminate any possible problems 
with memory in the expansion box, I 
selected a static design. 



To run my word processing pack- 
age, I have a DTC-300 daisy- wheel 
terminal interfaced to the serial port 
supplied on the Micromation disk 
controller. This is a fully-implement- 
ed serial port with baud rate selection 
and handshaking. The Micromation 
BIOS uses this serial port to run the 
CP/M list device, so those of you who 
are neophytes at assembly-level pro- 
gramming need not fear. 

I might mention that CP/M, 
although very versatile, is not simple 
to use for a beginner. The documen- 
tation leaves something to be desired, 
and reminds me of IBM manuals. 
Modification is even more difficult 
and is not recommended for a new- 
comer to assembly language. Once 
you gain some experience with it, 
however, it shows itself to be a fine 
product. 

As I previously noted, CP/M has 
become a sort of standard; the vast 
majority of disk-based software avail- 
able for 8080- or Z-80-based ma- 
chines running with an S-100 bus is 
designed to run under CP/M. Other 
operating systems— none of which I 
have used— may be excellent prod- 
ucts, but they are of questionable use 
to a user who wants to run a variety 
of software designed by a third party. 

Wordstar 

Wordstar, a product of Micropro, 
was designed to run under CP/M. 
The version I use is 93A, which re- 



Address correspondence to Charles H. Strom, 100 
Bleecker St., UC, New York, NY 10012. 



quires 44K of memory. The explana- 
tion for this rather large memory re- 
quirement will become clear as I de- 
scribe the wealth of features avail- 
able under Wordstar. However, be- 
fore you can edit a document, the 
program must be installed, or 
patched, for the specific hardware 
configuration. Micropro supplies a 
program, called Install, which auto- 
matically does just that for the most 
common terminals and printers, but 
the Sorcerer computer and the 
DTC-300 printer are not included. 

Basically, I must configure the pro- 
gram for the Sorcerer as a memory- 
mapped video device. A series of 
patches are required for screen 
width, number of lines, starting ad- 
dress of the video RAM space and so 
on. This is straightforward and clear- 
ly documented. Wordstar employs 
reverse video for menu display, 
marking sections of text prior to 
moves, etc., and this creates a 
problem. 

The Sorcerer does not have a re- 
verse video (black-on-white) charac- 
ter set. The solution is to insert a 
jump at the Wordstar terminal initial- 
ization location (TERMINI) and to 
write a simple machine-language 
routine to generate the inverse video 
characters. This is simpler than it 
sounds; the standard ASCII character 
set is defined starting at location F800 
hex. Each location is complemented 
and the result is stored in the user- 
defined graphics space (starting at 
FCOO hex) such that by setting the 
high-order bit of the character, the in- 
verse character is addressed. 

This procedure need only be per- 
formed when initially loading the 
program, since the clear screen com- 
mand, which resets the Sorcerer's 
graphics, is not generated when 
Wordstar is used in the memory- 
mapped video mode. According to 
Micropro, Wordstar also requires 
cursor move routines, but I see no 
difference with or without them. 

Wordstar is designed for installa- 
tion of the more popular printers, 
such as any Teletype-like device, a 
selectric-like printer or the various 
daisy-wheel printers. The latter allow 
more complicated functions such as 
microspace justification and super 
and subscripting, but boldface and 
underlining can be supported with 
dumb printers as well. My printer is 
an oldie, and in fact uses the Intel 
4004, the first microcomputer chip, 
as a controller. It was a simple matter 
to patch some of the daisy-wheel fea- 
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tures, but I have no way of locating 
the area in Wordstar responsible for 
microspace justification. I just 
ordered the customization notes, and 
at $100, they had better supply the 
needed information! 

Before going on with a general de- 
scription of Wordstar, I need to dis- 
cuss a few problems associated with 
this hardware-software mix. The 
designers at Exidy appear to have a 
philosophy that encourages the use of 
firmware (software burned into a 
read-only memory device) rather 
than hardware. The serial port does 
not have its own UART, and more 
importantly, the keyboard is not 
hardware-encoded. This means that 
every time a key is pressed, the CPU 
must scan the keyboard and then 
generate the proper character. This is 
a short-sighted design, for the lack of 
a two-dollar encoder chip makes the 
keyboard excessively slow. Wordstar 
polls the keyboard a certain number 
of times as a timing loop when menus 
are displayed, the cursor is blinked, 
etc.; as a result, there is a long wait 
when this loop is executed. I have 
been unable to get a fix from 
Micropro. 

A more serious problem becomes 
apparent when the user reaches the 
end of a text line. The program has 
default settings of word- wrap, which 
means if a word is longer than the 
margins allow, it will automatically 
be moved to the next line, and right 
justification, which means spaces are 
inserted in the line so that the right 
margin is even throughout the docu- 
ment. (When printing, if microspace 
justification is implemented, the 
spacing is distributed evenly for a 
better-looking document.) 

The Sorcerer keyboard has no roll- 
over; in other words, when the pre- 
vious line of text is being automatical- 
ly rearranged, characters are lost if 
the typist is inputting keystrokes at 
even a rather low rate. This is not the 
fault of Wordstar, which, when used 
with a normal keyboard, operates 
without losing any characters. I've 
found two fixes. 

The word wrap and justification 
features may be toggled off, and text 
may be entered as a continuous 
string. It is a simple matter to turn 
these features on again at the end of 
the session and reform the document 
with the tB command, (t means 
pressing the control key simulta- 
neously with the other key.) The other 
solution is to implement the DTC-300 
daisy-wheel terminal keyboard as the 
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" OSI 48 PIN BUSS COMPATIBLE ] 

96 PROTOTYPE BOARD $33 Holds 96 14 or 16 

pin ICs Also accommodates 18,24or40pin ICs 
BP 580 BACKPLANE $43 Assembled 8- slot 

backplane with Molex connectors and resistors 
I0-CA6 RS 232 SERIAL PORT $125 

Serial I/O port Dip Switch baud rate selection 
IO-CA9 CENTRONICS PARALLEL PORT $175 

Parallel printer interface with 10ft flat cable 
IO-CA6 9 COMBINATION $215 
IO 1515 MULTI TERMINAL I/O $310 

4 RS 232 I/O Ports. Dip Switch baud rate selection 

4K Block of 2 MHz memory at D000 Ideal for use 
inmulti terminal time shared system 
CPU 1505 6502 MICROPROCESSOR $320 

6502 CPU board with floppy disk controller, 
RS 232 serial terminal port & real time clock 
Ideal for experimenters or use in OEM time shared 
systems Compatible with OSI software 
MEM-CM9 24K MEMORY $435 2MHz static 
low power Dip switch address (8K &16K blocks) and 
memory partition selection. 1.6 Amp at +5 V DC 
MEM-CM9F $595 As above but adds floppy 
disk controller and real time clock 5 or 8 in 
drives Ideal for OSI C4 or C8 upgrades 
MEM-KIT 24K $325 Bare card. 48 2114 300ns 
low power chips & connectors You supply 7400 
series logic chips 
MEM 48 48K STATIC 2MHz. $1149 

48K ultra low power 2MHz static memory Design 
ed for use with 6502 CPU DIP SWITCH memory 
partition address Power ONLY 3/4 Amp at *5 V DC 

^293 

D&N MICRO PRODUCTS, inc. 1 

3932 OAKHURST DR. FORT WAYNE, IND. 46815 

(219) 485-6414 
TERMS Check or money order Add $2 shipping and 
handling Indiana residents add 4* sales tax 
DEALER INQUIRIES INVITED 

■mil! 



AIM 65 DEVELOPMENT SYSTEM 
DSAIM 65 




The DSAIM 65 is a really complete low cost develop- 
ment system for the 6500 microprocessor family. This 
powerful development system provides the user with a 
display of 80 characters by 25 lines, 32K bytes of RAM 
memory expandable to 64K, over 280K bytes of mass 
storage on line expandable to over 1 Megabyte, 6 card 
slots expansion board, Centronics-type printer inter- 
face, a powerful disk operating system, BASIC high 
level language, debug monitor, editor, assembler, 
powerful system library programs for handling of files 
by same generic names or extension(s). 

Items also sold separately 
Call or write for further details. 



^334 



APPLIED BUSINESS COMPUTER CO. 

707 S. State College, Suite G. 
Fullerton, Ca. 9263 1 Tel. 7 1 4-87 1 - 1 4 1 1 



HIGH SPEED 
16K MEMORY 

$24.00 

Set of 8 4116 RAM chips, for 
use in Apple, Heath, Pet or 
TRS-80. Add $3.00 for shipping 
& handling (CA residents add 
6% sales tax). 

Visa, Mastercharge orders 
800-538-8559 (outside CA). 

exatron ** 

181 Commercial Street 
Sunnyvale, CA 94086 

408-737-71 1 1 
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console input device. This keyboard 
has a standard hardware encoder, 
and Wordstar thus operates without 
any of the aforementioned problems. 

Other Features 

A menu, displayed at all times, 
reminds the user of the most-used 
commands such as cursor move, 
character, word and line deletes, etc. 
Also, several secondary menus can 
be called up to explain other com- 
mands, and, in the case of two-letter 
commands, automatically are called 
when the user pauses before entering 
the second command letter. It is ob- 
vious that a great deal of thinking 
went into the design. The menus can 
be suppressed if you want to use the 
entire screen. 

The manual, incidentally, is very 
complete and was written with the 
Wordstar program. It is an excellent 
example of what Wordstar is able to 
do, and also shows Micropro's faith 
in their product. There is a complete 
index of commands as well. 

Commands such as "find" or "re- 
place a character string" are prac- 
tically self-explanatory, but the 



manual comes in handy to detail the 
various options built into these com- 
mands. Once again, the explanations 
can be called up on the screen. Inci- 
dentally, the messages occupy a sep- 
arate file called WSMSGS, which is a 
respectable 19K size. Another valu- 
able feature allows the input of 
another disk file at any desired place 
with a single command. Thus, boiler 
plate, or preformed, text can be in- 
serted in another document. 

Rather than go on about the many 
dozens of additonal features, I recom- 
mend that you buy the manual. This 
should be a standard procedure when 
you plan to spend almost $500 for a 
software product. 

One feature curiously absent from 
Wordstar is a simple way of prepar- 
ing a series of letters from a mailing 
list. Micropro suggests putting a spe- 
cial symbol such as $ in place of an in- 
side address, for example, and then 
calling in the real address from an ex- 
ternal file and using a replace com- 
mand to place the address at the spec- 
ified location. This sounds like an in- 
convenient, though workable, solu- 
tion. There is an enhanced Wordstar 



now available that has more conve- 
nient mailing list features in it, but I 
don't feel like spending more than 
$100 extra just for this feature. There 
are custom mail list programs avail- 
able for just such a purpose. 

Conclusion 

I'm quite pleased with Wordstar. 
I've been exposed to most of the dedi- 
cated word processing systems avail- 
able in the commercial market, and 
although the use of dedicated keys 
rather than control keys makes them 
simpler to master, I don't really feel 
that they have much of an advantage 
as the user becomes more practiced; 
the alternative of a package such as 
Wordstar allows purchase of much 
more general-purpose hardware that 
can be adapted to tasks other than 
word processing. The Sorcerer has 
also proved of great utility; I only 
wish that Exidy had included more 
hardware in the keyboard. Well, if 
things turned out perfectly, I would 
be miserable. After all, what good is a 
microcomputer system if you can't 
spend enjoyable hours trying to wring 
out better performance from it?H 




Personal Computing 

Festival 

now a part of the 
National Computer Conference '81 

May 4-7, 1981 

McCormick Place 

Chicago, Illinois 



Let the convenience, fascination and power 
of computers bring new dimensions to your 
personal life. Over 30 informative sessions 
at the Personal Computing Festival offer 
a remarkable view of the many ways 
you can put computers to work for 
you. Hands-on exhibits give you a 
chance to test the capabilities 
of equipment designed for 
use in your home, office, 
or classroom as the PCF 
joins NCC '8 1 in the 
main exhibit area for the first time. 
Learn how computers can 
develop an investment portfolio or 
compose music; create a picture or 
calculate commissions on sales; con- 
trol your furnace or do your home- 
work. See applications you never 
thought of in special demonstra- 
tion area. Most important 
of all — find out how 
computers can make life 
better for you — 
w personally! 

Register for one full day for $ 10.00 (includes 
Personal Computing Digest)— or attend the full three- 
day session for $ 30.00. (tf you prefer, register for the 
full NCC '8 1 session — $60 fee includes PCF registration. 
For discount a\r fares, air- 
line reservations, hotel and 
show information or to pre- 
register CALL TOLL FREE 
800-556-6882 



nciuoes rur- registration. 
?s, air- ^ m " 

alinns 



A conference within a conference sponsored by the 
American Federation of Information Processing Societies, Inc. 
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utomated 
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NCORPORATED 



Call Toll-Free for latest low prices! 

1-800-854-7635 Outside CA 

714-963-1414 Inside CA 

1-800-854-7635 Outside Cont. USA 

Prices change daily to meet competition. 



1 S430 Ward, Fountain Valley, CA 92708 






TERMINALS 

TELEVIDEO 912 B $665 

TELEVIDEO 912 C 665 

TELEVIDEO 920 B 945 

TELEVIDEO 920 C 715 

SOROC IQ-120 675 

ZENITH A-19 735 

HAZELTINE 1500 850 

TELEVIDEO 950 CALL 



PRINTERS 

NEC 5510 (TRACT., RIB , THIM) . . . $2540 

NEC 5515 (TRACT., RIB., THIM) 2600 

NEC 5520 (TRACT., RIB.. THIM) .... 2900 

NEC 5530 (TRACT, RIB., THIM) 2540 

MALIBU 1800 

TI-810 1495 

TI-820 1625 

EPSON MX 80 CALL 

EPSON MX 70 CALL 

ANADEX DP-9500/9501 CALL 



VIP's customarily need top quality and 
service within stringent budgetary limits, 
naturally, they call A.E.I. 

Item: A.E.I, tests virtually every* item 
sold, before shipping. 

Item: A.E.I, initializes every piece of soft- 
ware, and makes a copy. If you have a 
problem, A.E.I, can check to locate the 
problem by using the in-house duplicate, 
saving you time. 

Item: A.E.I, has in-house expetise on 
every item offered. 

Item: A.E.I, prices are competitive with 
the lowest, no-service, no in-house exper- 
tise dealer. 

40% OF ALL A.E.I. SALES ARE TO 
PUBLIC AND SEMI-PUBLIC INSTITU- 
TIONS. 

A partial list** of A.E.I, customers who 
purchased during the last quarter of 1980 
includes: University of Nebraska, Univer- 



VIP's Call A.E.I 



sity of Virginia, U.S. Dept. of Interior, Uni- 
versity of Kentucky, University of Cali- 
fornia, Massachusetts Institute of Tech- 
nology, U.S. Air Force, Naval Air Develop- 
ment Center, Brown University, University 
of Oregon, University of Utah, Ohio State 
University, University of Southern Cali- 
fornia, California State Dept. of Water 
Resources, University of Michigan, and 
Princeton University. 

In the private sector, an equal number of 
major national organizations purchased 
during the same period. 

You can call A.E.I, too! 



"With our normal fast shipping, we have time to test; 
expedited shipment may preclude testing 
*"A.E I does not wish to imply that any of these fine 
organizations endorse A.E I . merely that A E I is proud 
to have them as customers 
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S.S.M. KIT ASM 

CB2 Z80 CPU $200 $265 

VB1C VIDEO 140 190 

VB2 VIDEO 155 210 

VB3 VIDEO 375 440 

I04 INTERFACE 165 225 

SB1 SYNTHESIZER 195 270 

MEASUREMENT SYSTEMS MEMORY 

DM3200 32K 4MHZ 480 

DM6400 64K 4MHZ 595 

DMB3200 32K4MHZ BANK SELECT .. 630 
DMB6400 64K4MHZ BANK SELECT .. 745 



DYNABYTE SYSTEMS ALSO 
AVAILABLE— CALL FOR THE 
EXCITING NEWS ABOUT NEW 
COMPETITIVE PRICING! 



WE WILL TRY TO BEAT ANY 
ADVERTISED PRICE. 

TERMS: All prices listed are cash discounted 
and subject to chanye. COD's are 2% 
additional. Universities and well-rated 
firms Net-10. 

SHIPPING: ADDITIONAL IN ALL CASES. 

TECHNICAL ASSISTANCE: 

WE TRY TO HELP INTERFACE AND 
TROUBLESHOOT— CALL (714) 963-1414. 

Open Monday-Friday, 8:00 a.m. -5:00 p.m. 

Dealer Inquiries Invited. 



MISCELLANEOUS 

NEC THIMBLES $16 

NEC RIBBONS 7 

RS2332 CABLE 5' 20 

RS 232 CABLE 10" 25 

LEDEX MONITOR 145 

NOVATION CAT 145 




MORROW 

DECISION 1 BASIC $1550 

DISCUS-1 2 DRIVE 1550 

DISCUS 2D 1 DRIVE 935 

DISCUS 2D 2 DRIVE 1550 

DISCUS 2+2 1 DRIVE 1250 

DISCUS 2+2 2 DRIVE 2190 

DISC JOCKEY 2D 350 

DISCUS M26 HARD DISC 3925 

ADDITIONAL HARD DISC 3685 

DISCUS M10 2990 



SOFTWARE 

WORDSTAR $320 

MAILMERGE 100 

DATASTAR 250 

N.S. PASCAL 295 

MAGIC WAND 290 

C BASIC 100 

ADDITIONAL SOFTWARE DISCOUNTS WITH SYSTEM PURCHASE 



GRAHAM-DORIAN 

JOB COSTING $700 

INVENTORY 475 

CASH REG 475 

APARTMENT 475 

MEDICAL 700 



DISCS— BOX OF 10 

VERBATUM 5Va 1 SIDE $27 

VERBATUM 5- 2 SIDE 45 

VERBATUM 8 1 SIDE 35 

VERBATUM 8 2 SIDE 55 

OTHERS CALL 

PLASTIC STORAGE 

BOXES 3 



OUR SYSTEMS WORK! 

All systems normally tested and configured in our repair facility before delivery. Service contracts available. Prompt repairs and warranties. 
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COVER YOUR INVESTMENT 



• Cloth Backed Naugalhyde Vinyl 

• Waterproof & Dustproof 

• Longer Life 

• Improved Reliability 

• Two Decorator Colors — 
Saddle Tan and Black 



APPLE COMPUTERS Terminal without disk 18 95 

Apple Enaambla covars ant Ira Apple II 2221 Printer 19 95 

with 9 video a two stacked dlak $15 95 2221 W Printer 22 95 

Full Apple II 12 95 2231 Printer 19 95 

Apple M Keyboard 7 95 2261 Printer 19 95 

Apple II Dlak 3 95 C PT 8000 Computer $22 95 

Apple M Dlak (stacked two dlak) 7 95 CPT Rotary IV Printer 12 95 

APPLE Ml available soon CPT Rotary V Printer 15 95 

TRS-aO MODEL I Compucolor II Entire Unit $16 95 

Keyboard $ 7 95 Compucolor II Keyboard 5 95 

^••'J* 'J* Vector Graphic M2 Computer $14 95 

Video Display 9 95" vector Graphic Mindless Terminal 18 95 

Package Oiler 18 95* 

•NOTE Add $3 00 lor E. pension Interlace Nor1h S,ar H °""> n * 14 » 

. „ Hewlett Peckard 85 14 95 

TRS-80 5%' Dlak $4 95 Sorcar „ „ 95 

Two Disk Cover (side by side) 7 95 Te , M , ns , fume nts 99/4 9 95 

TRS 80 MODEL II Intercolor 3621 18 95 

Entire Unit $22 05 PolyMorphic System 8813 ComputerM 95 

Keyboard Only 7 95 PolyMorphic Keyboard 7 95 

Three Disk Unit (8 Drives) 18 95 CRTs 

TRS-80 MODEL III $14 95 Televideo Tvi 912 or 920 $14 95 

TRS-80 COLOR COMPUTER 9 95 Ha/eitine (one size fits all) 16 95 

i ,~. p..r,i., i to an Soroc IQ 120 18 95 

tZ?,Z:,\, "SS Adds Term.na,, 25. 100 980. etc ,9 95 

»■'"• P """"'' '»« *^. 3 w. ,nn 'a~ 

L.r» Prima, IV 9 95 L "*" V,deo '99 M 9 * 

L.naPrm.fV. 14 95 L -da » Vdao 100-80 12 95 

Deisy Wheel Printer II 16 95 PRINTERS 

Ouick Printer I 9 95 NEC Spmwnter with Keyboard $15 95 

Ouick Printer II 5 95 NEC Sptnwnter without Keyboard 15 95 

PET COMPUTERS °" b '° "J K "*°r^ 1*2 

p^ _«, $12 95 Diablo without Keyboard 15 95 

Pet 8032 13 ■ Xeron «"t h Keyboard 15 95 

Pet 2040 Disk 12 95 ^o. without Keyboard 15 95 

P* 2022 Print* 9 96 O"-* Sprint M, « 95 

Pet 2023 Printer 7 95 Oom » Spr,n ' V "" h "•V*** ,5 * 

Oume Sprint V without Keyboard 15 95 

ATARI 800 $10 95 Teletype 43 12 95 

*'•" *°° 995 IDS 440 Paper Tiger 12 95 

Atari 810 Diak 5 95 Te«as Instruments 800 Series 18 95 

CROMEMCO System Three $19 95 Trendcom 100 or 200 9 95 

Cromemco 3100 CRT 18 95 Centronics 101 19 95 

Cromemco 3779 Printer 16 95 700 701 702 703 704 753 18 95 

Cromemco 3703 Printer 18 95 Centronics 779 16 95 

SUPERS-RAIN $19 95 Centronics P1 730 737 9 95 

Emulator 19 95 Comprint 912 12 95 

Intertube 19 95 Anade. DP8000 12 95 

Superstar 19 95 Xymec Hy Q 1000 12 95 

HEATH COMPANY J"**'* ?? . ^ 

H-19 HOT CRT $18 95 2T" «12 J 2 

H, 7 Disk 9 95 Ok.dat. SL250 15 95 

H27 Disk 12 95 D'SK DRIVES 

H 77 Disk 9 95 Micropohs 1041 1042 1043 1053 $ 9 95 

H 8 H1 1 Computers 12 95 Vista Double Disk 9 95 

H 14 Printer 9 95 Vista 5'4 Disk 6 95 

H 34 Printer 15 95 Matchless 5'« Disk 6 95 

H36 Printer 16 95 LOO ° Double 8 Disk 9 95 

DWITAL ELECTRONICS L .~°„V ' °1*A „ 6 !? 

Data System Termina, $19 95 " Pl B5 ' °' B « D ' S,< 4 £ 

Dacscope Terminal 19 95 Pwcom 5 ' D '** 4 *> 

WT/78 Terminal 19 95 MINIS and MAXIE's 

VT/ 76 Terminal 1995 IBM 3610 Printer $1295 

VT 100 Terminal 16 95 IBM 3604 Keyboard 9 95 

Decprinter I 15 95 'BM 3610 and 3604 Ensemble 15 95 

Der.wr.ter II 18 95 IBM 5120 Computer 22 95 

Decwriter III 18 95 IBM 5103 Printer 19 95 

Decwriter IV 16 95 IBM 3276 22 95 

OHIO SCIENTIFIC '? M ?j" 8 VL ?J 

C1P Compute, with Keyboard $14 95 ,BM "» ,cn * *•>"*>««» » * 

C4P Computer w.th Keyboard 14 95 IBM 5251 K, ' b °" d 9 « 

C2D Computer 19 95 DATA GENERAL 

C3D Computer 19 95 Dasher LP2 $15 95 

C2 OEM Computer 19 95 Dasher TP1 15 95 

C3 OEM Computer 19 95 Dasher TP2 15 95 

C3-S1 Compute, (single) 16 95 Dasher Dl 00 19 95 

C3 SI Computer (stacked) 22 95 Dasher 0200 19 95 

WANG COMPUTERS 605? CRT and Ke V bo,rd 19 95 

Termina, w„h disk $20 95 6053 CRT and Keyboard 19 95 

Honeywell VIP 7200 <crl&keyboard)$22 95 



Sand check or money order to 

Include $1.50 for postage and handling. 
Overseas orders Include $4. 00 postage 

DEALER INQUIRES INVITED 



CdmpuEuuea 

P.O. Box 324 (Dept. A) 
Mary Esther, FL 32569 
Phone (904) 243-5793 



CLUBNOTES 



Microcomputer Investment 
Management 

The Microcomputer Investors Associa- 
tion is a nonprofit group of professionals 
who use microcomputers in managing 
investments. Their publication, The Mi- 
crocomputer Investor, contains pro- 
grams for investors who use microcom- 
puters. A membership application and 
an index of all programs and articles pub- 
lished to date is available for $3 from 
Jack Williams, MCIA, 902 Anderson 
Drive, Fredericksburg, VA 22401. 



Computerfest '81 

The Midwest Affiliation of Computer 
Clubs (MACC) is sponsoring Computer- 
fest '81 at Franklin University, Colum- 
bus, OH, on May 29-31. Seminars and 
workshops, as well as exhibits, a flea 
market and contests, will be featured. 
For more information, send an SASE to 
Computerfest '8 1 , c/o Paul Pittenger, 2 1 5 
Delphi, Apt. J, Columbus, OH 43202. 



»>90 




Turn your TRS80-I into business info 


systeM.Use our printer or 


Centronics 


specify when ordering our 


software 


with paper for*s for disk. 


drives . 


PRINTER HG-I 


$645 


BARE DISK DRIVE 


$250 


4DRIVE POWER SUPPLY 


$ 99 


FLIPPY DISKETTE 


$ 3 


16K HEMORY REPLACEMENT 


* 98 


AC vGLTAGE TRANSIENT SUPPRESSOR % 25 


WORD PROCESSING WP4/CHD 


$ 79 


ADVERTISING TX3/CHD 


$ 79 


PURCHASING P05/CHD 


$ 79 


IWOICING WC3/CMD 


$ 79 


CUSTOMER LIST CL3/CHD 


$ 79 


VtNDOR LIST vt3/CHD 


$ 79 


PRINTER CONTROL PR/CHO 


$ 39 


INVENTORY INv/CMD 


* 79 


QUOTATION QTVCHD 


% 79 


RFQ RFQ/CMD 


* 79 


CHECK WRITER CKWRT/CHO 


* 79 


ORDER ENTRY QE/CHD 


$ 79 


Tanqdata Corporation 100 Ea*es Street 


Framngha* Mass 01701 USA TLX 948318 


T& 617-875-3555 -350 




ADD SHIPPING HANDLING AND SALES TAX 


TRS80 Trademark of RadioSiiack Tandy 



Southeastern Michigan 
Computer Organization 

The Southeastern Michigan Computer 
Organization (SEMCO) holds its meet- 
ings on the second Sunday of each month 
at the Ford Automotive Safety Center Au- 
ditorium in Detroit at 7 PM. All interested 
persons are welcome to attend. For fur- 
ther information, write to SEMCO, Box 
02426, Detroit, Ml 48202. 



Technico User's Group 

A Technico User's Group (TUG) has re- 
cently been formed for users of Technico 
computers or other computers based on 
TI 990 or TMS9900 architecture. The 
group plans to publish a newsletter and is 
soliciting articles on software, hardware 
and applications, as well as ads for soft- 
ware and hardware for sale. Contact 
Penn S. Avera, Quantum Data Systems, 
Inc., 259 So. FarragutTer., Philadelphia. 
PA 19139. 



COMPUTER 
CLINIC 



We recently purchased a Mits Altair 
8800-B Turnkey with 5-1/4 inch disks. 
The system came with BASIC, Release 
5.0, and DOS manuals, but did not come 
with the DOS software. We need some 
help in obtaining information on the loca- 
tion and price of the DOS software. Also, 
we would be interested in any documen- 
tation on the various computer boards 
used by this system. 

Chris E. Lyons 

Vice-president 

Hadley Enterprises, Inc. 

16019N. 68th Ave. 

Peoria, AZ 85345 



I have purchased a used SOL 8080 Pro- 
cessor Tech computer and a bare 
16K-64K Dynamic RAM board. I have no 
schematics or parts listing for this board. 
Can anyone provide me with this in- 
formation? 

Keith A. Mansfield 
1272 Elmsmere Lane 
Riverdale, GA 30296 



Does anyone have the KIM text editor/ 
KIM assembler manual and listing pub- 
lished by MOS Technology Sales in Janu- 
ary 1977? I need a copy of the editor/as- 
sembler hex dump. 

Earl T. Brant III 

POBoz74 

Dorothy, NJ 083 17 
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CALENDAR 



Trenton Computer Festival 

The sixth annual Trenton Computer Festival will be held 
April 25-26 at Trenton State College. It will feature a flea mar- 
ket, commercial exhibits, speakers, user group sessions, free 
short courses, demonstrations and a computer graphics the- 
ater. Computer conference sessions and forums will be held on 
microcomputers in the home, education, medicine, amateur ra- 
dio, music and the arts. Contact Dr. Allen Katz, Trenton State 
College, Hillwood Lakes, PO Box 940, Trenton, NJ 08625, 609- 
771-2487. 

Europe Software 1981 

Europe Software 198 1 will run from June 2-4 in Utrecht, The 
Netherlands. This international exhibition is billed as a promo- 
tion for the transfer of information about computer software 
products, software services, bureau services and education in 
information science. Inquiries should be addressed to Royal 
Netherlands Industries Fair, PO Box 8500, 3503 RM Utrecht, 
The Netherlands. Telephone: (30) 914 914, Telex: 47132. 

Computers and the Humanities 

The University of Michigan will host the Fifth International 
Conference on Computers and the Humanities (ICCH/5) on May 
17-20 and the Joint Conference on Easier and More Productive 
Use of Computing Systems on May 20-22. For further informa- 
tion, contact Ida M. Sanburn, 4258 Institute for Social Re- 
search, University of Michigan, Ann Arbor, MI 48106. 

Electro/8 1 

The Electro Exhibition and Convention, a salute to advances 
in electronics products and ideas, will be held April 7-9 in New 
York City. Exhibits, including a special display of small com- 
puters for engineering and business applications, will be held at 
the New York Coliseum. The program schedule, to be held at 
the Sheraton Centre Hotel, will include technical sessions on 
microprocessor technology. Also to be featured are home and 
personal computers, instrumentation and peripheral concepts, 
analog interface and microcomputers. Contact Electro, 999 
North Sepulveda Boulevard, El Segundo, CA 90245. 

National TRS-80 Microcomputer Show 

The First Annual National TRS-80 Microcomputer Show will 
be held in New York City on May 22, 23 and 24 at the New York 
Statler Exposition Center (opposite Madison Square Garden 
and Pennsylvania Railroad Station). The show will feature com- 
mercial exhibits, seminars and speakers. For further informa- 
tion, contact Kengore Corporation, 3001 Route 27, Franklin 
Park, NJ 08823, 201-297-6918. 

Federal DP Expo 

Federal DP Expo, the seventh annual conference and exposi- 
tion for computer system users in the U. S. Government, will be 
held April 14-16 at the Sheraton Washington Hotel in Wash- 
ington, DC. More than 150 computer-related companies will 
display and demonstrate hardware/software products, systems 
and services. Contact The Interface Group, 160 Speen St., Fra- 
mingham, MA 01701, or call 800-225-4620; in Massachusetts 
call 617-879-4502. 



Computers in Education 

The Third Annual Computers in Education Conference will 
be held at Seattle Pacific University, Seattle, WA, on May 1-2. It 
will feature panel discussions, talks, workshops and exhibits, 
with a special emphasis on the use of microcomputers in grades 
K-12. For further information, contact Jerry Johnson, Seattle 
Pacific University, Seattle, WA 981 19. 

Southwest Computers Show 

The Southwest Computer Show & Office Equipment Exposi- 
tion will be held in Market Hall at the Dallas Market Center, 
April 9-12. The exposition is produced by National Computer 
Shows, 824 Boylston St., Chestnut Hill, MA 02167, 617-739- 
2000. 

Amateur Fair 

The North Area Repeater Association will sponsor the state's 
largest swapfest and exposition for computer hobbyists and ra- 
dio amateurs on May 30 at the Minnesota State Fairgrounds in 
St. Paul. Exhibits, booths and prizes will be featured. For infor- 
mation or reservations, write Amateur Fair, PO Box 30054, St. 
Paul, MN 55175. 



National Computer Conference 

The National Computer Conference is scheduled for May 4-7, 
in McCormick Place, Chicago. Exhibits, program sessions and 
seminars, as well as special activities, are planned. For further 
information, contact AFIPS, PO Box 9658, 1815 N. Lynn St., 
Arlington, VA 22209, 703-558-3610. 



STOP! 



COMPUTERS 

Altos 

8000-2 64K 2 8' Disks 3939 00 

8000-5 64K 2. 8 "Disks 5239 00 

Atari 

400 8K 499 00 

800 16K 825 00 

810 Disk Drive 559 00 

825 Printer (Cent 737) 780 00 

Dynabyte: 

DB 8/1 48K 2295 00 

DB 8 1 64K 2695 00 

Hewlett-Packard HP85 2750 00 

North Star 

HRZ-1 32K DD ASM 1995 00 

HRZ-2 32K DD ASM 2295 00 

HRZ-2 48K DD ASM 2995 00 

Accts Rec Payable ea 449 00 

General Ledger 775 00 

Northword 295 00 

Mail Manager 235 00 

Radio Shack 

•TRS 80 Model II & III CALL 

Model III Disk Drive Kits CALL 

Disk Drive MPIB51 Complete ... 325 00 

APPLE PRODUCTS 

Apple Computers CALL 

Disk II CALL 

Centronics Parallel Interface .... 95 50 

Pascal Language Card 399 95 

Videx 80 Column Card 279 95 

Calif Computer Systems CALL 

MONITORS 

Leedex 12" B/W 13500 

Sanyo 12" B/W 265 00 

Sanyo 13" Color 425 00 

*TRS 80 Trademark of the Tandy Corp 



CHECK OUR 
LOW PRICES 



TERMINALS 

Hazeltme 

1410 749 00 

1420 839 00 

1510 1039 00 

Televideo 

TVI912B 698 00 

TVI912C 725 00 

TVI 920B 75000 

PRINTERS 

Anadex 

DP8000 775 00 

DP9000 1259 00 

DP9500 1349 00 

Base 2 599 00 

Centronics 

730-1 59900 

737-1 795 00 

700-9 1225 00 

Diablo 630 2299 00 

Epson MX 80 575 00 

NEC Spmwnter 

5510 Ser 254000 

5530 Par 2540 00 

Paper Tiger 

445 NEW 739 00 

445w/Graphics 799 00 

460 NEW 107600 

460 w/Graphics 1139 00 

Qume 5 45/RO 2499 00 

Texas Instruments 

810 Basic 1495 00 

820 Basic KSP(FuIIASC1 1002) 164900 

TERMS: Cashier check, money orders. VISA 
& Master Charge Charge orders add 2% 
Calif add sales tax We promise 
prompt service 



RAC PRODUCTS m 

2830S WHITE ROAD "SAN JOSE, CA 95112 "(408) 274-1915 
LOCATED AT QUIMBY & WHITE RD. IN THE EASTRIDGE AREA. 
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Phoenix, AZ 

Software Specialists! Authorized 
dealers in quality software packages. 
Experts provide comprehensive 
product demonstrations, outstand- 
ing support and free consultation. 
Resident CP/M swami. Arizona's 
finest service department. The 
Denver-Ridge Group, Suite 104, 
8900 North Central Avenue, 
Phoenix, AZ 85020, 944-8371. 



El Monte, CA 

Ohio Scientific specialist in the San 
Gabriel Valley serving greater Los 
Angeles. Full product line on dis- 
play. Specializing in business com- 
puters. In-house service. Custom 
programming. Terminals. Printers. 
Open Mon-Sat, 9 AM-7 PM. Com- 
puter & Video, 3380 Flair Dr., 
Suite 207, El Monte, CA 91731, 
572-7292. 

San Jose, CA 

Bay area's newest computer software 
store. Featuring Instant Software for 
the TRS-80, magazines, books. 
Shaver Radio, 1378 S. Bascom 
Ave., San Jose, CA 95128, 998- 
1103. 



San Jose, CA 

New and used computer products — 
specializing in S-100 boards, print- 
ers, drives, chassis and complete 
systems, as well as supplies and parts 
— Imsai, Tandon, Diablo— 5000 sq. 
ft. WAV Component Supply, 
Inc., 1771 Junction Ave., San 
Jose, CA 95112. 



Sarasota, FL 

Dynabyte computer systems, Hazel- 
tine and NEC, Word-Star, Struc- 
tured Systems accounting. Consult- 
ing, training, sales, service. Glisco, 
Inc., 4001 Roberts Point Rd., 
Sarasota, FL 33581, 349-0200. 

Sarasota, FL 

Real-Time/Industrial Software 
Engineering Consultants. Top-down 
design and structured techniques 
utilized. Advanced Computer 
Concepts, Inc., PO Box 15710, 
Sarasota, FL 33579. 

Tampa, FL 

Apple Computer sales and service. 
S-100 boards from SSM, Godbout, 
Thinker Toys, California Computer 
Systems. Computer books and maga- 
zines. AMF Microcomputer Cen- 
ter, Inc., 11158 N. 30th Street, 
Tampa, FL 33612, 971-4072, 
977-0708. 



Aurora, IL 

Microcomputer systems for home or 
business; peripherals, software, 
books <Sl magazines. Apple, Hewlett- 
Packard Series 80 Systems, HP Cal- 
culators, IDS, Qume, Starwriter 
printers. Farnsworth Computer 
Center, 1891 N. Farnsworth 
Ave., Aurora, IL 60505, 851- 
3888. 



Chicago, IL 

Computer Hardware/Specialists for 
home and business. Largest selection 
of computer books, magazines and 
copyrighted software in Illinois. Ex- 
perienced factory-trained service 
department. Feature Apple, Alpha 
Microsystems and Hewlett-Packard 
calculators and accessories. Data 
Domain of Schaumburg, 1 6 1 2 E. 
Algonquin Rd., Schaumburg, IL 
60195, 397-8700. 

Chicago, IL 

Brand new lowest prices, never 
undersold, postpaid in USA— Tele- 
type 43 keyboard printers, Okidata 
&t Integral Data printers, SS-50 bus 
computers, peripherals 6l business 
software. Data Mart, 914 East 
Waverly Street, Arlington 
Heights, IL 60004, 398-8525. 

Herington, KS 

Hardware support. Maintenance 
and service for all microcomputers 
and peripherals. Kits assembled or 
debugged. Radio Shack (mods OK) 
repaired. Quality work, fast turn- 
around and reasonable cost. Prairie 
Micro Clinic, Box 325, Hering- 
ton, KS 67449, 258-2179. 

Call or visit the 
dealer nearest you! 



Dealers: Listings are $15 per month in prepaid quarterly payments, or one 
yearly payment of $150, also prepaid. Ads include 25 words describing your 
products and services plus your company name, address and phone. (No area 
codes or merchandise prices, please.) Call Marcia at 603-924-7138 or write 
Kilobaud Microcomputing, Ad Department, Peterborough, NH OM^S. 



East Lansing, MI 

Computers by Altos, APF, Atari, 
Exidy, Intertec, Microdasys, Ohio 
Scientific, Zenith, accessories (print- 
ers, disk), software (customized, 
packaged), supplies (disks, ribbons, 
paper), training. One stop shopping. 
Wizards Arsenal, 4964 North- 
wind Drive, East Lansing, Ml 
48823, 337-7892. 

Garden City, MI 

Books, magazines, hardware and 
software for Apple, North Star, 
TRS-80 and PET. Computer Cen- 
ter, 28251 Ford Rd., Garden 
City, MI 48135, 425-2470. 

Hannibal, MO 

Ohio Scientific products, modifica- 
tions, service, software. 8" disk for 
C1P, C4P. Process control specialist. 
E&I Technical Service, 5300 
Paris Gravel Road, Hannibal, 
MO 63401, 248-0084. 

Long Island, NY 

Software-hardware application engi- 
neering. System startups 6t tutorial 
sessions. Program customizing, trans- 
lation & development. Data commu- 
nication networks. World-wide ser- 
vice available. Local experts needed. 
Charles Stewart, 442 Lockwood 
Dr., No. Shirley, NY 11967, 
924-5164. 



Portland, OR 

Ohio Scientific specialists for 
business and personal computers. 
Local service. Terminals, printers, 
custom programming. Full OS1 prod- 
uct line on display! 10 AM to 6 PM 
M-F. Fial Computer, 11266 SE 
21st Ave., Milwaukie, OR 
97222, 654-9574. 



THE GREEN^CttFEKf THING 

(IK» G.—r, Thing ,1 culiom rtet.gr i l.i your T»S JO |, mo ^ nt% «, lecortdt w.rhou' any 100I1 I 

Model SC-80 

The Green Thing from the manufacture! ol Horn*, for tho TRS - SO ■ compared on 
ourCf -80 High Qualify console lo the normal display at »een on our CF-90 Economy 
con»ol« (For further information on contolet tee our other ad ) 




Cf-iO With 



CF-90 Without 



List $7?5 

FEATURES: 



• Improved image contrast 

• Reducet eye fotigue 

• Enhance! (croon legibilty 

• Decreotei glar* 

• Givti lyitim o pro* etsiool look 

^192 

AVE 



(Add SI 00 for shipping & handling ond Califormo) 
retidentt odd 6* talet ton ' 



ORDER NOW 



•24 HOUR 



PH 408-946-1265 




AUDIO-VIDIO SYSTEMS 

24SS Autumnval A„. 

San Jete, CA 95132 



this publication 
is available in 

-TliCfOfOflTl 




University Microfilms International 



300 North Zeeb Road 

Dept. PR. 

Ann Arbor, Ml 48106 

U.S.A. 



18 Bedford Row 
Dept. P.R. 

London, WC1R4EJ 
England 



! Maxell or mDysan } 

l ••:••••••:••■■• ■-----:-_ * 

G 

T 8 SINGLE SIDE £ 

DOUBLE DENSITY Box of 10 for S60 

r 8 DOUBLE SIDE R 

8 DOUBLE DENSITY Box ot 1© for i70 A 

5 4 MINI BoxoMOtor S50 L 

, DYSAN* DISKS 

B 5 V MINI Box of 5 for $25 M 

M (Specify -8" Soft or Hard Sect or 5" Soft or Hard Sector) A 

w ^Sfl|$g I 

A C.O.D.- S1.00 Additional 

N 

L 238 EXCHANGE STREET M 

CHICOPEE, MA. 01013 E 

A N 

1 413-592.4761 . « A + C 

^141 Q 

L established 1960 • closed mondays 

ATARI BHBoBBBl TI/99-4 lBH.flff.ffa PET WmJ 
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MEMOREX 

DISKETTES 
& CARTRIDGES 

for your computer or word processor 

BUY THE BEST FOR LESS. 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity. Call free (800) 235- 
4137 for prices and information. 



PACIFIC ^246 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (InCal call 
(805) 543-1037 ) 
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mma^m CHEAP CHIPS ARE NO BARGAIN 

I BUYING ADD-ON MEMORY? 
I GET THE BEST!!! 

Memory failures cost you time and money. Japanese 16k 
RAM chips have a one-to-ten in-service failure ratio to U S 
chips-from a study by R Anderson, Computer Div , 
Hewlett-Packard, reported in The Economist, 4-26-80 

We offer 4116 chips by Fujitsu, NEC, Hitachi. Toshiba 
and Mitsubishi ... for most popular computers and 
expansion memory boards, including: 

'Apple *AII TRS-80 s *New Pet 'Heath H-89 
•Superbram 'Expandoram 'Many Others 

4116 DYNAMIC RAMS THE BEST 

200nsec Plastic $27 .70, Cerimlc $37.95 
150nsec Plastic $31.95, Ceramic $41.95 
STATIC RAMS 

2114 450nsec $3.30, 300nsec $3 .90; 2101 $2 90 
EPR0MS (450 nsec std; ask for hi-speed if required) 
2708 $4 80; 2716 5V+12V $9.40, 2716 5V $9.70; 
2732 $18.90 

We'll beat any legitimate price for comparable chips. Hi- 
volume users , dealers , or clubs , ask for quantity discounts 
SHIPPING: to $25, $2; to $50. $1; over $50, FREE. 
COD: +$1.40. 
DISCOUNTS ON TOTAL: over $100, 5%; over $200. 10% 

MINIS & MICROS INC. • 29486 T railway 

Agoura, CA. 91301 • (213) 342-4535 

CA. residents add 6% sales tax 

2 YEAR WARRANTY • CALL US ANYTIME 
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Microprocessor Catalog 

40 page catalog of 6600 single board computers. 
Interface modules SPRINT 66 control computer 
development system, WIZRD multitasking DOS. 
assemblers compilers BASIC cross assemblers, cross 
compilers, custom engineering OEM applications 
software 

— I Winfek Corp 

WT I V r |/ I? | r I 18CH South Street 
i I A I I j Ik. | Lafayette IN 47904 
317 742-8428 ^ .. 
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BASIC A for ATARI 



BASIC A+ is from the authors of Atari Basic 

Fully compatible with the popular Atari Basic, our 
much enhanced BASIC A + adds even more flexibility 
and ease of use, including PRINT USING, WHILE and 
IF ... ELSE, record I/O, fast binary I/O, TRACE, 
readable error messages, player-missile graphics, 
and MORE. With a disk and 32K bytes of RAM, you 
can enjoy friendly, powerful BASIC A+ — $80* 

CP/A is our simple, flexible DOS Control Program 
which INCLUDES an EDITOR/ASSEMBLER/DEBUG 
package. CP/A is file compatible with Atari DOS and 
has a documented interface and expandability. 
Multiple source assemblies, batch processing, 
MORE— only in CP/A $80 

BASIC A+ and CPA combined $150 $5 shpg 6% CA tax 
PLEASE SEE YOUR DEALER FIRST 

OPTIMIZED SYSTEMS SOFTWARE ^160 
10379 Lansdale, Cupertino, CA 95014 
(408) 446-3099 

•Apple version of BASIC A+ requires CP/A Registered 
trademarks: Atari, Atari 800 by Atari. Inc. 




New Sensibly-Priced Paper Tape Reader 

A new, smaller, less expensive Stand-Alone 
Paper Tape Reader Model 605 reads at 150 
CPS, has a parallel TTL output and is bi- 
directional. It stops on character, is com- 
pletely self-contained and has automatic 
taut-tape sensing. 

The new reader has 5 volt DC and 24 volt DC 
output power available and an optional in- 
ternal clock. The desk-top model is priced 
at $495 for one unit, a saving of about 25% 
of the price of the larger Model 612. 
Contact Louis Doshay, Addmaster Corpora- 
tion, 416 Junipero Serra Drive, San Gabriel 
91776; telephone (213) 285-1121 ^261 



IS YOUR 

c NorthStar 

OUT OF SORTS? 



INCREASE YOUR BASIC S 
SORTING POWER OVER 1800%! 

N*S0RT is easy to use and will perform 
sorts on one and two dimensional or 
string arrays using optional sort keys. 
For example, to alphabetize A$: 

10 AS - 'ZYXWVUTS"\ REM Define String 
20 SRT A$.LEN(A$).1\ REM Sort AS 

N*S0RT interfaces to any release 4 or 
later North Star Basic and can be your*: 
for only <£QQ & < c „ 

vJ>Ov? plus $1.50 shipping 

Calif. Res add 6% tax 
Send check VISA or M/C 
Complete Brochure Available 



^m 




Software Systems 



1269 Rubio Vista Road, Altadena Calif. 91001 

(213) 791-3202 ff 






kilobaud 



MICROCOMPUTING 

BINDERS 

order 
yours 
today 




Keep your library of Microcomputing safe from loss 
ox damage in these handsomely appointed binders 
with rich dark blue covers and gold lettering. Each 
binder holds 12 issues making an EXCELLENT REFERENCE 
HANDBOOK. Several binders form a quality library you 
can be proud of. Please state years 1977-81 

S7.50 each ... 3 for S21.75 ... 6 for S42.00 
Postage paid in USA. Foreign orders please include 
S2.50 for postage. 

Send check or money order onty to 
KILOBAUD MICROCOMPUTING BINDERS 
P.O. Box 5120, Phila.. PA 19141 



I A * 6 6 *f«»K\ for M 



Pt*ov# ooCOD o<d*»s no phone o<0>'% 



St ^^cT 



Kilobaud Microcomputing does not 
keep subscription records on the 
premises, therefore calling us only 
adds time and doesn't solve the prob- 
lem. 

Please send a description of the 
problem and your most recent ad- 
dress label to: 

Kilobaud Microcomputing 
Subscription Dept. 
PO Box 997 
Farmingdale, NY 11737 



Thank you and enjoy your subscription 



'68' MICRO 



JOURNAL 

6800-6809-68000 



TM 



• The only ALL 68XX Computer Magazine 

Foreign Orders — Add: 
Air Mall $35.00 Year-Surface $12.00 /Year 

Canada & Mexico Add $5.50 to USA Rate 

1-Year $18.50 2 Years $32.50 

3 Years $48.50 
OK, PLEASE ENTER MY 

SUBSCRIPTION 
Bill my: M/C D — VISA □ 

Card # 

Expiration Date 



For □ 1-Yr. D 2 Yrs. □ 3 Yrs. 

Enclosed: $ 

Name 

Street 

City 

State 



Zip 



'68' MICRO JOUNRAL tm 

3018 Ha mill Road 
HIXSON. TN 37343 



^ Reader Service— see page 210 
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• SOME OF THE BEST FROM KILOBAUD/MICROCOMPUTING— BK7311— A col 

lection of the best articles that have recently appeared in Kilobaud/MICROCOM 
PUTING. Included is material on the TRS-80 and PET systems, CP/M, the 8080/ 
8085/Z80 chips, the ASR-33 terminal. Data base management, word processing, 
text editors and file structures are covered too. Programming techniques and 
hardcore hardware construction projects for modems, high speed cassette inter- 
faces and TVTs are also included in this large format, 200 plus page edition. 
$10.95.* 

• UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS-BK7382-A valuable addition to your computing library. This 
two part text includes the best articles that have appeared in 73 and Kilobaud Microcomputing magazines on the hardware and soft- 
ware aspects of the new microcomputing hobby. Well known authors and well structured text helps the reader get involved in 
America's fastest growing hobby. $10.95* 

• 40 COMPUTER GAMES— BK7381 — Forty games in all in nine different categories. Games for large and small systems, and even a 
section on calculator games. Many versions of BASIC used and a wide variety of systems represented. A must for the serious com- 
puter gamesman. $7.95* 
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INTRODUCTORY 



• HOBBY COMPUTERS ARE HERE! — BK7322— If you (or a friend) want to 
come up to speed on how computers work . . . hardware and software 
this is an excellent book. It starts with the fundamentals and explains the 
circuits, and the basics of programming. This book has the highest recom- 
mendations as a teaching aid for newcomers. $4.95.* 



• THE NEW HOBBY COMPUTERS— BK7340— This book takes it from 
where "HOBBY COMPUTERS ARE HERE!" leaves off, with chapters on 
Large Scale Integration, how to choose a microprocessor chip, an introduc- 
tion to programming, low cost I/O for a computer, computer arithmetic, 
checking memory boards . . . and much, much more! Don't miss this tremen- 
dous value! Only $4.95.* 

INTRODUCTION TO MICROCOMPUTERS (VOL 0- 



• AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0- 

BK1 1 30 - The Beginner's Book - Written for readers who know 
nothing about computers — for those who have an interest in 
how to use computers — and for everyone else who must live 
with computers and should know a little about them. The first in 
a series of 4 volumes, this book will explain how computers 
work and what they can do. Computers have become an in- 
tegral part of life and society. During any given day you are af- 
fected by computers, so start learning more about them with 
Volume 0. $7.95.* 





• VOL. I— BK1030— 2nd Edition completely revised. Dedicated 
to the basic concepts of microcomputers and hardware theory. 
The purpose of Volume I is to give you a thorough understand- 
ing of what microcomputers are. From basic concepts (which 
are covered in detail), Volume I builds the necessary compo- 
nents of a microcomputer system. This book highlights the dif- 
ference between minicomputers and microcomputers. $12.99 * 

• VOL. II— BK1040 (with binder)— Contains descriptions of in- 
dividual microprocessors and support devices used only with 
the parent microprocessor. Volume II describes all available 
chips. $31.99* 

• VOL. Ill — BK1133 (with binder)— Contains descriptions of all 
support devices that can be used with any microprocessor. 
«pt I .yy 



• HOW TO BUILD A MICROCOMPUTER - AND REALLY UNDERSTANDS - BK732S -by 
Sam Creason. The electronics hobbyist who wants to build his own microcomputer 
system now has a practical "How-To" guidebook. This book is a combination technical 
manual and programming guide that takes the hobbyist step-by-step through the design 
construction, testing and debugging of a complete microcomputer system. Must readinq 
for anyone desiring a true understanding of small computer systems. $9.95.* 

• TOOLS & TECHNIQUES FOR ELECTRONICS- BK7348- by A. A. Wicks is an easy-to- 
understand book written for the beginning kit builder as well as the experienced hob- 
byist. It has numerous pictures and descriptions of the safe and correct ways to use 
basic and specialized tools for electronic projects as well as specialized metal working 
tools and the chemical aids which are used in repair shops. $4.95.* 



Use the order card in the back of th.s magazine or itemize your order on a separate piece of paper and mail to Kilobaud Mtcrocomputmg Book 
Department • Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted All orders add $1 00 
handl.ng. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at the above address. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE" 




FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• MICROSOFT BASIC DECODED AND OTHER MYSTERIES— 

BK1186— by James Farvour. From the company that brought 
you TRS-80 DISK AND OTHER MYSTERIES* Contains more 
than 6500 lines of comments for the disassembled Level II 
ROMs, six additional chapters describing every BASIC subrou- 
tine, with assembly language routines showing how to use 
them. Flow charts for all major routines give the reader a real in- 
sight into how the interpreter works. $29.50 (Available after 
December 20th). 

• THE CP/M HANDBOOK (with MP/M)— BK1187— by Rodnay 
Zaks. A complete guide and reference handbook for CP/M— the 
industry standard in operating systems. Step-by-step instruc- 
tion for everything from turning on the system and inserting 
the diskette to correct user discipline and remedial action 
for problem situations. This also includes a complete discus- 
sion of all versions of CP/M up to and including 2.2, MP/M 
and CDOS. $14.95*. 

• TRS-80 DISK AND OTHER MYSTERIES— BK1 181— by Harvard C. Pennington. This is the definitive work on the TRS-80 disk 
system. It is full of detailed "How to" information with examples, samples and in-depth explanations suitable for beginners 
and professionals alike. The recovery of one lost file is worth the price alone. $22.50.* 

• INTRODUCTION TO TRS-80 GRAPHICS— BK1 180— by Don Inman. Dissatisfied with your Level I or Level II manual's 
coverage of graphics capabilities? This well-structured book (suitable for classroom use) is ideal for those who want to use all 
the graphics capabilities built into the TRS-80. A tutorial method is used with many demonstrations. It is based on the Level I, 
but all material is suitable for Level II use. $8.95.* 

• MICROPROCESSOR INTERFACING TECHNIQUES— BK1037— by Austin Lesea & Rodnay Zaks— will teach you how to inter- 
connect a complete system and interface it to all the usual peripherals. It covers hardware and software skills and techniques, 
including the use and design of model buses such as the IEEE 488 or S100. $15.95.* 
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MONEYMAKING 

• HOW TO MAKE MONEY WITH COMPUTERS- BK1003- In 
10 information-packed chapters, Jerry Felsen describes more 
than 30 computer-related, money-making, high profit, low 
capital investment opportunities. $15.00.* 

• HOW TO SELL ANYTHING TO ANYBODY- BK7306- Ac- 
cording to The Guinness Book of World Records, the author, 
Joe Girard, is "the world's greatest salesman." This book 
reveals how he made a fortune — and how you can, too. $2.25.* 

• THE INCREDIBLE SECRET MONEY MACHINE— BK1178— by Don Lancaster. A different kind of "cookbook" from Don Lan- 
caster Want to slash taxes? Get free vacations? Win at investments? Make money from something that you like to do? You II 
find this book essential to give you the key insider details of what is really involved in starting up your own money machine. 
$5.95.* 
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BUSINESS 



• PAYROLL WITH COST ACCOUNTING -IN BASIC -BK1001 -by L Poole & M. 
Borchers, includes program listings with remarks, descriptions, discussions of 
the principle behind each program, file layouts, and a complete user's manual with 
step-by-step instructions, flowcharts, and simple reports and CRT displays. Pay- 
roll and cost accounting features include separate payrolls for up to 10 com- 
panies, time-tested interactive data entry, easy correction of data entry errors, job 
costing (labor of distribution), check printing with full deduction and pay detail, 
and 16 different printed reports, including W-2 and 941 (in CBASIC). $20.00.* 

• SOME COMMON BASIC PROGRAMS— BK1053— published by Adam Osborne & 
Associates, Inc. Perfect for non-technical computerists requiring ready-to-use pro- 
grams. Business programs, plus miscellaneous programs. Invaluable for the user 
who is not an experienced programmer. All will operate in the stand-alone mode. 
$14.99 paperback. 

• PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM- BK1 009- Learn 
how to unleash the power of a personal computer for your own benefit in this 
ready-to-use data-base management program. $11.95.* 



"PRICES SUBJECT TO CHANGE WITHOUT NOTICE 














•Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to Kilobaud Microcomputing Book 
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* ' •INSIDE LEVEL II - BK1 183 - For machine language program- 
mers! This is a comprehensive reference guide to the Level II 
ROMs, allowing easy utilization of the sophisticated routines 
they contain. It concisely explains set-ups, calling sequences, 
variable passage and I/O routines. Part II presents an entirely 
new composite program structure which unloads under the 
SYSTEM command and executes in both BASIC and machine 
code with the speed and efficiency of a compiler. Special con- 
sideration is given to disk systems. $15.95.* 

• PROGRAMMING THE Z-80 - BK1 122 - by Rodnay Zaks. Here 
is assembly language programming for the Z-80 presented as a 
progressive, step-by-step course. This book is both an educa- 
tional text and a self-contained reference book, useful to both 
the beginning and the experienced programmer who wish to 
learn about the Z-80. Exercises to test the reader are included 
$14.95.* 

• Z-80 ASSEMBLY LANGUAGE PROGRAMMING - BK1177- 

by Lance A. Leventhal. This book thoroughly covers the Z80 in- 
struction set, abounding in simple programming examples 
which illustrate software development concepts and actual 
assembly language usage. Features include Z80 I/O devices 
and interfacing methods, assembler conventions, and compari- 
sons with 8080A/8085 instruction sets and interrupt structure 
$16.99.* 

• Z-80 SOFTWARE GOURMET GUIDE AND COOKBOOK - 

BK1045-by Nat Wadsworth. Scelbi's newest cookbook! This 
book contains a complete description of the powerful Z-80 in- 
struction set and a wide variety of programming information. 
Use the author's ingredients including routines, subroutines 
and short programs, choose a time-tested recipe and start 
cooking! $15.95.* 

-6502- 

• PROGRAMMING THE 6502 (Third Edition)— BK1 005— Rodnay 
Zaks has designed a self-contained text to learn programming, 
using the 6502. It can be used by a person who has never pro- 
grammed before, and should be of value to anyone using the 
6502. The many exercises will allow you to test yourself and 
practice the concepts presented. $12.95.* 

• 6502 APPLICATIONS BOOK - BK1006 - Rodnay Zaks 
presents practical-application techniques for the 6502 micro- 
processor, assuming an elementary knowledge of 
microprocessor programming. You will build and design your 
own domestic-use systems and peripherals. Self-test exercises 
included. $12.95.* 

• 6502 ASSEMBLY LANGUAGE PROGRAMMING-BK1176- 

by Lance A. Leventhal. This book provides comprehensive 
coverage of the 6502 microprocessor assembly language 
Leventhal covers over 80 programming examples from simple 
memory load loops to complete design projects. Features in- 
clude 6502 assembler conventions, input/output devices and in- 
terfacing methods, and programming the 6502 interrupt 
system. $16.99.* K 

• 6502 SOFTWARE GOURMET GUIDE AND COOKBOOK - 

BK1055-by Robert Findley. This book introduces the BASIC 
language programmer into the realm of machine-language pro- 
gramming. The description of the 6502 structure and instruc- 
tion set, various routines, subroutines and programs are the in- 
gredients in this cookbook. "Recipes" are included to help you 
put together exactly the programs to suit your taste. $12.95.* 
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• MICROCOMPUTING CODING SHEETS Microcomputings 

dozen or so programmers wouldn't try to work without these 
handy scratch pads, which help prevent the little errors that can 
cost hours and hours of programming time. Available for 
programming is Assembly/Machine Language (PD1001), which 
has columns for address, instruction (3 bytes), source code 
(label, op code, operand) and comments; and for BASIC 
(PD1002) which is 72 columns wide. 50 sheets to a pad. $2.39.* 



8080 / 8080A 



• 8080A/8085 Assembly Language Programming— by Lance 
Leventhal — BK1004— Assembly language programming for 
the 8080A/8085 is explained with a description of the functions 
of assemblers and assembly instructions, and a discussion of 
basic software development concepts. Many fully debugged, 
practical programs are included as is a special section on 
structured programming. $15.99.* 

• 8080 PROGRAMMING FOR LOGIC DESIGN— BK1078— Ideal 
reference for an indepth understanding of the 8080 processor. 
Application-oriented and the 8080 is discussed in light of replac- 
ing conventional, hard-wired logic. Practical design considera- 
tions are provided for the implementation of an 8080-base con- 
trol system. $9.50.* 

• 8080 SOFTWARE GOURMET GUIDE AND COOKBOOK - 

BK1102-lf yu have been spending too much time developing 
simple routines for your 8080, try this new book by Scelbi Com- 
puting and Robert Findley. Describes sorting, searching, and 
many other routines for the 8080 user. $12.95.* 



-6800 



• 6800 PROGRAMMING FOR LOGIC DESIGN— BK1077— Ori- 
ented toward the industrial user, this book describes the process 
by which conventional logic can be replaced by a 6800 
microprocessor. Provides practical information that a.)ows an 
experimenter to design a complete micro control system from 
the "ground up." $9.50.* 

• 6800 SOFTWARE GOURMET GUIDE AND COOKBOOK - 

BK1075 — Like its culinary cousin, The 8080 Gourmet Guide, 
this book by Scelbi Computing and Robert Findley describes 
sorting, searching and other routines -this time for the 6800 
user. $12.95.* 



COOK BOOKS 



• CMOS COOKBOOK -BK1011- by Don Lancaster. Details 
the application of CMOS, the low power logic family suitable 
for most applications presently dominated by TTL. Required 
reading for every serious digital experimenter! $10.50.* 

• TVT COOKBOOK -BK1064- by Don Lancaster. Describes 
the use of a standard television receiver as a microprocessor 
CRT terminal. Explains and describes character generation, 
cursor control and interface information in typical, easy-to- 
understand Lancaster style. $9.95.* 

• TTL COOKBOOK -BK1063- by Donald Lancaster. Explains 
what TTL is, how it works, and how to use it. Discusses prac- 
tical applications, such as a digital counter and display 
system, events counter, electronic stopwatch, digital voltmeter 
and a digital tachometer. $9.50.* 

"PRICES SUBJECT TO CHANGE WITHOUT NOTICE" 
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BASIC AND PASCAL 



• LEARNING LEVEL ll-BK1175-by David Lien. Written 
especially for the TRS-80, this book concentrates on Level II 
BASIC, exploring every important BASIC language capability. 
Updates are included for those who have studied the Level I 
User's Manual. Sections include: how to use the Editor, dual 
cassette operation, printers and peripheral devices, and the 
conversion of Level I programs to Level II. $15.95/ 



NEW REVISED EDITION 

• PROGRAMMING IN PASCAL— BK1 140— by PeterGrogono. The computer 
programming language PASCAL was the first language to embody in a 
coherent way the concepts of structured programming, which has been 
defined by Edsger Dijkstra and C.A.R. Hoare. As such, it is a landmark in the 
development of programming languages. PASCAL was developed by 
Niklaus Wirth in Zurich; it is derived from the language ALGOL 60 but is 
more powerful and easier to use. PASCAL is now widely accepted as a 
useful language that can be efficiently implemented, and as an excellent 
teaching tool. It does not assume knowledge of any other programming 
language; it is therefore suitable for an introductory course. $12.95.* 

• THE BASIC HANDBOOK— BK1 174— by David Lien. This book 
is unique. It is a virtual ENCYCLOPEDIA of BASIC. While not 
favoring one computer over another, it explains over 250 BASIC 
words, how to use them and alternate strategies. If a computer 
does not possess the capabilities of a needed or specified 
word, there are often ways to accomplish the same function by 
using another word or combination of words. That's where the 
HANDBOOK comes in. It helps you get the most from your com- 
puter, be it a "bottom-of-the-line" micro or an oversized 
monster. $14.95.* 

• INTRODUCTION TO PASCAL— BK1 189— by Rodnay Zaks. A step-by-step intro- 
duction for anyone wanting to learn the language quickly and completely. Each 
concept is explained simply and in a logical order. All features of the language are 
presented in a clear, easy-to-understand format with exercises to test the reader at 
the end of each chapter. It describes both standard PASCAL and UCSD PASCAL, 
the most widely used dialect for small computers. No computer or programming 
experience is necessary. $14.95.* 

• BASIC NEW 2ND EDITION - BK1081 - by Bob Albrecht. Self-teaching guide to 
the computer language you will need to know for use with your microcomputer. 
This is one of the easiest ways to learn computer programming. $6.95.* 

• BASIC BASIC (2ND EDITION)— BK1026— by James S. Coan. This is a textbook 
which incorporates the learning of computer programming using the BASIC lan- 
guage with the teaching of mathematics. Over 100 sample programs illustrate the 
techniques of the BASIC language and every section is followed by practical prob- 
lems This second edition covers character string handling and the use of data 
files. $10.50.* 

• ADVANCED BASIC— BK1000— Applications, including strings and^files, coordinate geometry, 
area, sequences and series, simulation, graphing and games. $10.75*. 

• SIXTY CHALLENGING PROBLEMS WITH BASIC SOLUTIONS (2nd Edition)- BK1073- by Donald 
Spencer, provides the serious student of BASIC programming with interesting problems and solu- 
tions. No knowledge of math above algebra required. Includes a number of game programs, as well as 
programs for financial 1 interest, conversions and numeric manipulations. $6.95.* 





GAMES 




• WHAT TO DO AFTER YOU HIT RETURN - BK1071 - PCC's 
first book of computer games ... 48 different computer games 
you can play in BASIC . . . programs, descriptions, many illus- 
trations. Lunar Landing, Hammurabi, King, Civel 2, Qubic 5, 
Taxman, Star Trek, Crash, Market, etc. $10.95.* 

• BASIC COMPUTER GAMES- BK1074- Okay, so once you 
get your computer and are running in BASIC, then what? Then 
you need some programs in BASIC, that's what. This book has 
101 games for you from very simple to real buggers. You get the 
games, a description of the games, the listing to put in your 
computer and a sample run to show you how they work. Fun. 
Any one game will be worth more than the price of the book for 
the fun you and your family will have with it. $7.50.* 

• MORE BASIC COMPUTER GAMES- BK1 182 -edited by 
\ David H. Ahl. More fun in BASIC! 84 new games from the people 

♦ who brought you BASIC Computer Games. Includes such 
favorites as Minotaur (battle the mythical beast) and Eliza 
(unload your troubles on the doctor at bargain rates). Complete 
with game description, listing and sample run. $7.50.* 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE" 
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CLAjilFIEDS 



Classified advertisements are intended for use by persons desiring to buy, sell or 
trade used computer equipment. No commercial ads are accepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about 35 charac- 
ters per line, including spaces and punctuation. The $10 box allows up to 10 lines. 
Minimize use of capital letters to save space. No special layouts allowed. Payment is 
required in advance with ad copy. We cannot bill or accept credit. 

Advertising text and payment must reach us 60 days in advance of publication 
(i.e., copy for March issue, mailed in February, must be here by Jan. 1). The publisher 
reserves the right to refuse questionable or inapplicable advertisements. Mail copy 
with payment to: Classifieds, Kilobaud Microcomputing, Peterborough NH 03458. 
Do not include any other material with your ad as it may be delayed. 



Commodore PET. 16K RAM expandable to 
32K onboard. 14K ROM w/machine-lan- 
guage monitor & improved BASIC. 8K 
ROM expansion sockets on-board. Type- 
writer keyboard and number pad. C2N ex- 
ternal cassette recorder. Technical manuals 
plus "PET & IEEE Bus" and "PET Per- 
sonal Computer Guide" books. $750, plus 
shipping. Greg after 5 PM at 513-851-1936. 

North Star 2 system. Double density, 48K, 
with D.C. Hayes modem. 2 serial & 1 parallel 
ports, Soroc IQ 140 terminal, Centronics 779 
tractor printer, includes apx $2000 in busi- 
ness software, 6 months old, in org boxes, 
$4895 or best offer. Also one D.C. Hayes 
modem 100, $325. Call Don, 615-526-7651. 



Software (personal) for sale. Sold system 
must sell at super reduced prices. Dozens of 
CP/M, languages, business s/w (G/L, A/R, 
A/P, etc.). Send SASE for complete list and 
prices. Dee K. Moser, Box 638, Great Bend, 
KS 67530. 



Super electronics shop for $800! Instru- 
ments, texts (all Kilobaud natch), com- 
ponents, etc., everything. Owner can't use 
the approx. $1800 tax credit. A roomful of 
prime at choice price! SASE for inv. $1 for 
pix. 334 Riverside Drive, Palm Beach 
Gardens, FL 33410. 

For Sale: Magic Wand disk and manual, 
$200. I have switched to Scripsit. A. A. 
Schwartz, 6454 El Camino Teatro, La Jolla, 
CA 92037. 



For Sale: Altair 8800 with 32K RAM, 
88-2SIO, 88-ACR, Microsoft Extended BA- 
SIC in ROM, complete documentation, fac- 
tory-assembled chassis: $1000, plus ship- 
ping. ASR-33 Teletype with tape reader/ 
punch, stand and manuals, factory-recondi- 
tioned: $400, plus shipping. Gene Szyman- 
ski, 693 Rosedale Road, Princeton, NJ 
08540. Phone 609-924-8856, evenings. 



SYM w/4K RAM and extra 6522 chip for 
full I/O capability. Three manuals included. 
MTU five slot motherboard and technical 
manuals for high resolution video board, 
PROM I/O board and others. $200, plus 
shipping. Call Greg after 5 PM EST 5 13-85 1- 
1936. 



SWTPC 4K mem. brd., $45; 8K mem. brd., 
$95; JPC CK-7 RT clock w/aux. pwr., $45; 
MicroWare RT/68 ROM, $45; Ex. Cond./ 
full docs.: C. R. Silvia, PO Box 234, Hines, 
1L 60141. 



For Sale: Assembled, operational; Heath H8 
w/H8-4 four-port serial board, full 64K Tri- 
onix memory (150 nsec 4116s), PAMGO 
ROM, dual drive H8-17 w/HDOS, MBA- 
SIC, many HUG and other disks, H 1 9 termi- 
nal, covers for all. First $2000 or best offer. 
I'll ship. Two 8K boards— make offer. Eric 
Sturm, Mountain View Mobile Park, Lot 
B-4, Denver, CO 80230. 303-399-6867. 



For Sale: One Houston Instruments 11" by 
11" bitpad. James Kientz, RR #1, Wamego, 
KS 66547. Home 913-532-3722. 



Have purchased a mini. Selling all my micro 
equipment and lots of software for CP/M 
and North Star with it. Send SASE for a list 
of equipment and software. RK&B, Inc., PO 
Box 178, Kechi, KS 67067. 



CPU & 2 32K RAM boards for Heath H8. 
Build a 64K computer for less than current 
prices. $595 or will sell boards separately. 
W. S. Hall, 5621 Maple Heights, Pittsburgh, 
PA 15232. 



Wanted: Information where I can find the 
King James version of the Bible in computer 
readable format on disk or cassette. Steven 
Tilden, 4771 S. Warren Ave., Tucson, AZ 
85714. 602-746-0569. I will accept collect 
calls if you have this information. 



Memory boards from bankruptcy sale. Lim- 
ited quantity of 16K dynamic RAMs. Con- 
figured for 18 bits, 8K words or 9 bits, 16K 
bytes, on board refresh & add. to 20 bits. 
Schematics, interface information & 1 10-pin 
gold plated, wire- wrap connector. Function- 
ally tested 1-3 @ $100, 3-5 @ $85. Untested 
and others from $40. TMI, 2000 N. Highway 
67, Florissant, MO 63033. 314-837-8338. 



4 Sale: SSB BFD-68 disk controller board, 
with 5" mini DOS, editor, assembler, text 
processor & 3 versions of disk BASIC. $200. 
Call after 4 PM 414-284-3513. Ed Beck. 



For Sale: Near new TRS-80 microcomputer. 
First cash offer of $600. Contact Don Chris- 
ten, Executive Vice President, Contra Costa 
Taxpayers Assn., Martinez, CA 94553. 415- 
228-5610. 



For Sale: Xitan 16K dyn. RAM bd. Tested: 
Perfect on Z-80 system at 4 mHz. S-100 bus. 
$130 incl. post. M. Miller, 2408 NW 110th 
St., OKC, OK 73120, 405-755-6494. 

Centronics 306C printer: 80/132 column se- 
lectable forms option, sound cover, lower- 
case character set, serial interface, 120 char- 
acters/sec.; $1200 or offer. Write: Michael 
Sloat, PO Box 982, Loma Linda, CA 92354. 
714-796-2757. 



Centronics 306C printer: 80/132 column se- 
lectable forms option, sound cover, lower- 
case character set, parallel interface for 
TRS-80, 120 characters/sec., $1200 or offer. 
Write: Michael Sloat, PO Box 982, Loma 
Linda, CA 92354. 714-796-2757. 



Multiterm printer model T-4000: 55 charac- 
ter/sec., Diablo Hytype mechanism, tractor 
feed, ribbons, print wheels, many additional 
features, auto-underline, etc. $1700 or offer. 
Write Michael Sloat, PO Box 982, Loma 
Linda, CA 92354. 714-796-2757. 



Diablo Hytype 1 Model 1200. Letter quality 
"Daisy Wheel" printers. Brand new units 
w/platen and print wheel. EI A RS-232C/ 
CCITT interface kit, $75. Power supplies, 
$100. New printer, $650. There is no better 
buy anywhere. For Apple, TRS-80 & CP/M 
systems, interface info available. After 
7PM. Scott Priester, 211 White Water Ct., 
Greer, SC 29651. 803-268-0678. 



For Sale: Digital Group Computer, 48K 
RAM, 4 Phidecks, keyboard, software. All 
in dress cabinets, excellent condition, up and 
running. Paul Bachman, 605 Cynthia Dr., 
Fayette, OH 43521. 419-239-2972. 



For Sale: TRS-80, 16K LI I. Year old, excel- 
lent cond. 25% off /make offer. Write or call 
eve. Walter Sklannik, 222 W. Price St., Lin- 
den, NJ 07036. 201-862-4491. 

SWTPC 6800; 12K, but I have boards for 
24K just add TMS4044 ($4.25 ea.). MP-A2, 
AC-30, GT-6144, MP-N RPN calculator in- 
terface. CT-64 terminal 2K memory, CT-EA 
screen read. Free software; 2.3 BASIC, some 
TSC software. All manuals and schematics 
included. Asking $750 for everything. Victor 
J. Silva, 43 Ayers St., Waterbury, CT 06706. 
203-757-1402, after 5 PM. 

For Sale: Heath WH-89 with H-17 disks (3 
drives), H-88-2 serial I/O, Z89-6 mod. kit, 
48K RAM, HDOS version 1.6, Microsoft 
BASIC, all bus. software including AR/AP, 
Ledger, Payroll, etc. All works perfectly. 
First $2200 takes it and I'll ship. Also, Deci- 
sion Data 6540 serial printer with stand, 
$1500 takes it. Less than 100 hrs. on all. In- 
cludes all cables, manuals and disks. Save 
$100 on whole system. Call Tom at 904-755- 
3599 after 6PM. 

Sale: Centronics 730 printer, same as TRS-80 
Lineprinter 2, almost new, mint condition, 
w/cable, doc., $560. G. Kish, 227 W. 
Meadow Rd., Rockaway, NJ 07866. 201- 
627-0052, evenings. 

For Sale: SWTPC 6800, MP-A2, 20K, 
MPS, CT-64, CT-VM, CIS-30+ , CSS BA- 
SIC, good condition, $1100. Jim Benson, 
701 Harold, Salina, KS 67401. 913-825- 
0946. 



For Sale: Ohio Scientific CI P with 4K RAM. 
Original carton. Excellent condition. $295. 
James Ma, PO Box 508, New York, NY 
10003. 
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The key to the Challenge Cipher 
on page 77 is EDGAR ALLEN 
POE. 



AUTHORIZED TRS 80® DEALER #R491 



$670.0CtfO"* MfgEL i 



with Keypad 
26 1056 



$3500.00 MODEL II 



$875.00 

MODEL III 



MODEL II, 64K 
26 - 4002 



MODEL III 16K RAM, 

MODEL II BASIC 

26-1062 




FULL FACTORY WARRANTY 
ON ALL ITEMS SOLD. 

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTER 
CHARGE, SHIPPING COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES 
PRINTERS. PERIPHERALS, AND SOFTWARE— YOU NAME IT WE'VE GOT IT 
WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

C& S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN. MICH. 48160 
W9 (313)439-1508 (313)439-1400 



CAS ELECTRONICS MART IS AN AUTHORIZED TRS 80* SALES CENTER STORE #R491 
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'AK-1 MOTHERBOARD 




We also carry: 

SYM-1 $229 00 

AIM-65W/1K 389 00 
AIM-65W/4K 439 00 

We also do custom 
hardware and soft- 
ware for the 6502 
microprocessor 



PRICE: $139 00 

Call or write for 
shipping charges 
and our complete 
catalog. 



The VAK-1 was specifically designed for use with the KIM-1, SYM-1 and the AIM 65 Microcomputer Systems. 
The VAK-1 uses the KIM-4* Bus Structure, because it is the only popular Multi-Sourced bus whose expansion 
boards were designed specifically for the 6502 Microprocessor. 



SPECIFICATIONS: 

Complete with rigid CARD-CAGE 
Assembled (except for card-cage). 
All IC's are in sockets 



Burned in and tested 



Fully buffered address and data bus 

Uses the KIM-4* Bus (both electrical Pin-out and card size) for expansion board slots 

Provides 8 slots for expansion boards on 1" centers to allow for wire-wrap boards 

Designed for use with a Regulated Power Supply (such as our VAK-EPS) but has provisions for adding 
regulators for use with an unregulated power supply. 

Provides separate jacks for one audio-cassette, TTY and Power Supply. 
Board size: 14.5 in. Long x 11.5 in. Wide x 8 in. High 
Power requirements; 5V.DC @ 0.2 Amps. 



* KIM-4 is a product of MOS Technology/C.B.M. 




ENTERPRISES 



INCORPORATED 



^52 



^Reader Sen/ice— see page 210 



2951 W. Fairmount Avenue 
Phoenix, AZ 85017 
(602) 265-7564 
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DIGITAL RESEARCH COMPUTERS 

(214)271-3538 



32K S-100 EPROM CARD 
NEW! 




$74.95 



USES 2716s 
Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 



SPECIAL: 2716 EPROMs (450 NS) Are $11.95 EA. With Above Kit. 



KIT FEATURES 



Uses +5V only 2716 (2Kx8) EPROMs 

Allows up to 32K of software on line 1 

IEEE S-100 Compatible 

Addressable as two independent 16K 

blocks 

Cromemco extended or Northstar bank 

select 

On board wait state circuitry if needed. 



7 Any or all EPROM locations can be 
disabled 

8. Double sided PC board, solder-masked, 
silk-screened 

9. Gold plated contact fingers 

10 Unselected EPROMs automatically 
powered down for low power 

11. Fully buffered and bypassed. 

12. Easy and quick to assemble 



32K SS-50 RAM 



$37900 



For 2MHZ 
Add $10 



Blank PC Board 
$50 



x&** X 



For SWTPC 
6800 - 6809 Buss 



16K STATIC RAM KIT-S 100 BUSS 

PRICE CUT! 



111 11 11111 111 11 1 




.111 111 111 1 111 11 11 



KIT FEATURES 

1 Addressable as four separate 4K Blocks 

2 ON BOARD BANK SELECT circuitry (Cro- 
memco Standard 1 ) Allows up to 512K on line' 

3 Uses 2114 (450NS) 4K Static Rams 

4 ON BOARD SELECTABLE WAIT STATES. 

5 Double sided PC Board, with solder mask and 
silk screened layout Gold plated contact fingers 

6 All address and data lines fully buffered 
7. Kit includes ALL parts and sockets 

8 PHANTOM is jumpered to PIN 67 

9 LOW POWER under 15 amps TYPICAL from 
the +8 Volt Buss 

10 Blank PC Board can be populated as any 
multiple of 4K 




BLANK PC BOARD W/DATA-$33 
LOW PROFILE SOCKET SET-$12 

SUPPORT IC'S & CAPS-$19.95 
ASSEMBLED & TESTED-ADD $35 



OUR #1 SELLING 
RAM BOARD! 



Support IC's 

and Caps 

$19.95 

Complete Socket Set 

$21.00 



Fully Assembled, 

Tested, Burned In 

Add $30 



At Last! An affordable 32K Static RAM with full 
6809 Capability. 

FEATURES: 

1. Uses proven low power 2114 Static RAMS. 

2. Supports SS50C - EXTENDED ADDRESSING. 

3. All parts and sockets included. 

4. Dip Switch address select as a 32K block. 

5. Extended addressing can be disabled. 

6. Works with all existing 6800 SS50 systems. 

7. Fully bypassed. PC Board is double sided, 
plated thru, with silk screen. 



16K STATIC RAM SS-50 BUSS 



PRICE CUT! 
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FULLY STATIC! 



FOR 2MHZ 
ADD $10 
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FOR SWTPC 
6800 BUSS! 



ASSEMBLED AND 
TESTED - $35 



IT FEATURES 
Addressable on 16K Boundaries 
Uses 2114 Static Ram 
Fully Bypassed 

Double sided PC Board Solder ma 
and silk screened layout 
fi'\ Parts and Sockets included 
Low Power Under 1 5 Amps Typical 



,4£*>\ STEREO! n^, 

S-100 SOUND COMPUTER BOARD ' 



COMPLETE KIT! 
$3495 

(WITH DATA MANUAL) 



At last, an S-100 Board that unleashes the full power of two 
unbelievableGeneral Instruments AY3-8910NMOS computer 
sound ICs Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program Sounds can be called in BASIC 
ASSEMBLY LANGUAGE, etc 
KIT FEATURES: 

* TWO Gl SOUND COMPUTER ICS 

* FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO 

* ON BOARD PROTO TYPING AREA 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS 

* EASY. QUICK. AND FUN TO BUILD WITH FULL INSTRUCTIONS 

* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 
Both Basic and Assembly Language Programming examples are included 

SOFTWARE: 

SCL T " is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP' SCL'" also includes routines for Register-Examine-Modify, Memory-Examine-Modify 
and Play-Memory. SCL™ is available on CP/M* compatible diskette or 2708 or 2716 Diskette 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source EPROMS are ORG at 
EOOOH 



BLANK PC 

BOARD W/DATA 

$31 



BLANK PC BOARD— $35 COMPLETE SOCKET SET-$12 

SUPPORT IC'S AND CAPS— $19.95 



COMPUTER PARTS SPECIALS 

74LS175- .99 8035 Intel Single Chip CPU 6.95 

74LS240 - 1.19 Signetics 2901 4 Bit Slice - 6.95 

74LS241 - 1.19 AMD 2903 4 Bit Super Slice - 12.50 

74LS244 - 1.19 AMD 29705 Dual Port RAM - 8.95 

74LS373 - 1.29 Intel 2716-1 (350 NS) - 12.95 



Digital Research Computers 



(OF TEXAS) 



4K DYNAMIC RAM BLOWOUT! 

SAME AS INTEL 2107B! 

4K RAMS AT AN UNBELIEVABLE 50C EACH!!! 

Prime, new, National Semi , 1979 date coded, full spec parts N S 
#MM5280-5N. Same as INTEL 2107B-4. T I TMS4060. NECuPD411 etc 
We bought a HUGE QTY. from a West Coast Distributor at truly 
DISTRESS PRICES! One of the most popular and reliable RAM's ever 
made. These parts have been used by almost all Major Computer Main 
Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time. 22 
Pin Dip. These units DO NOT use multiplexed addressing, thus making 
REFRESH and other timing very simple. See INTEL MEMORY DESIGN 
HANDBOOK for full application notes The NAT. SEMI. MEMORY DATA 
BOOK is available at most Radio Shack Stores Prime units in original 
factory tubes! 

?xo #5280-5N 4096 BITS x 1 270 NS ACCESS 

^r°*^ 8 FOR $495 32 p O R $16 

° FACTORY CASE (450 PCS) — $180 

Sockets Special: 22 Pin Low Profile (With Purchase of 5280s) 8 FOR $1. 



NEW! G.I. COMPUTER SOUND CHIP 

AY3-8910 As featured in July. 1979 BYTE 1 A fantastically powerful Sound & Music 
Generator Perfect for use with any 8 Bit Microprocessor Contains 3 Tone Channels. 
Noise Generator, 3 Channels of Amplitude Control 16 bit Envelope Period Control, 2-8 
Bit Parallel I/O 3 D to A Converters, plus much more' All in one 40 Pin DIP Super easy 
interface to the S-100 or other busses $11.95 PRICE CUT! 

SPECIAL OFFER: frM^SS each Add $3 for 60 page Data Manual 



P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



TERMS: Add $1.50 postage We pay balance Orders under $15 add 75C 
handling No COD. We accept Visa and MasterCharge Tex. Res add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50. add 
85C for insurance. 



TRADEMARK OF DIGITAL RESEARCH. 



WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE 



ts 
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"THE BIG BOARD" 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 
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THE FERGUSON PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M*. Just imagine all the off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives, power supply, an enclosure, C.R.T., 
and you have a total Business System for about 1/3 the cost you might expect to pay. 

FEATURES: (Remember, all this on one board!) 

24 x 80 CHARACTER VIDEO 



(64K KIT 
BASIC I/O) 



FULLY SOCKETED! 



SIZE: 872 x 13% IN. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: ♦ 5V @ 3 AMPS 
• - 12V @ .5 AMPS. 



64K RAM 



Uses industry standard 4116 RAM'S. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 



Z-80 CPU 



With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5x7 Matrix - Upper A Lower Case 



Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 



FLOPPY DISC CONTROLLER 



SERIAL I/O (OPTIONAL) 



Full 2 channels using the Z80 SIO and the SMC 81 16 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. 
Price for all parts and connectors: $85. 



Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly 
compatible with standard Shugart drives such as the S A800 or SA801 Drives can 
be configured for remote AC off-on. Runs CP/M* 2.2. 



TWO PORT PARALLEL I/O (OPTIONAL) 



Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O: $29.95 



BASIC I/O 



REAL TIME CLOCK (OPTIONAL) 



Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 



Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $14.95 



SYSTEM COMPARISON 



64K RAM KIT $370.00 

80 x 24 Video Kit 365.00 

Floppy Disk Controller Kit 235.00 

Z-80 CPU Kit 185.95 

SER & PAR. I/O 129.95 

S-100 Mother Board 45.00 

SUB TOTAL $1330.90 



Talk aoout bangs per buck! The prices shown for 
S100 kits were taken from the July 1980 BYTE. 
This will give some basis for comparison between 
the Big Board and a similar system implementa- 
tion on the S100 Buss. 



CP/M* 2.2 FOR BIG BOARD 



The popular CP/M* D.O.S. modified by MICRON1X 
SYSTEMS to run on Big Board is available for $150.00. 



PC BOARD 



Blank PC Board with Rom Set and Full Documentation. 

$195.00 



PFM 3.0 2K SYSTEM MONITOR 



The real power of the Big Board lies in its PFM 3.0 on board monitor. PFM commands include: Dump Memory, Boot CP/M*, Copy, Examine, Fill Memory, Test Memory, Go To, 

Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search. PFM occupies one of the four 2716 EPROM locations provided. 

Z-80 is a Trademark of Zilog. ___^_ 



Digital Research Computers 



(OF TEXAS) 



P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



TERMS: Initial shipments will De made approximately 3 to 5 weeks after we 
receive your order. VISA, MC. cash accepted. We will accept COD's (for the 
Big Board only) with a $75 deposit Balance UPS COD. The $75 deposit 
assures your place in line for the initial production run of Big Board. 



TRADEMARK OF DIGITAL RESEARCH. 



NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
*M TO 4 PIECE DOMESTIC USA PRICE. 



WAMECO 

THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 

NEW CPU-2, Z80 PROCESSOR. 
•* ON BOARD ROM. (2716 OR 2732) 

■* HARDWARE POWER ON JUMP TO THE NEAREST 256 BYTE. 

•* MAJOR EMPHASIS ON PROPER TIMING. 

■X- WILL WORK ON AN EXTENDER BOARD AT 4 MHZ. 

#• SWITCH SELECTABLE FOR 2 OR 4 MHZ OPERATION. 

•# FRONT PANEL OPERATION. 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD 
Z-80 CPU BOARD WITH ROM, 8 PARALLEL PORT I/O BOARD. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 



wmc 



inc. 



WAMECO. INC.. P.O. BOX 877 • 455 PLAZA ALHAMBRA • EL GRANADA, CA 94018 • (415) 728-9114 



ii 



CALIFORNIA COMPUTER SYSTEMS 

32K RAM BOARD A&T. 

450 NSEC $579.95, 200 NSEC $629.95 

16K RAM A&T. 

450 NSEC $255.95, 200 NSEC $285.95 

64K DYNAMIC A&T. 

200 NSEC $548.95 

Z80 PROCESSOR A&T $259.00 

DISC CONTROLLER $339 95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. A&T $275.00 

ARITHMETIC PROCESSOR FOR APPLE 7811A. 
A&T $342.80 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. A & T $137.10 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. A&T $153.95 

ALL OTHER CCS PRODUCTS AVAILABLE 



W7T7C 



inc. WAMECO INC. 



SSiV 



PB-1 2708 & 2716 Programming Board with pro- 
visions for 4K or 8K EPROM. No external supplies 
required. Textool sockets. Kit $143.00 

CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/ rest Vector Jump Parallel 
port with status. Kit $146 00 PCBD $31.95 

VB-3 80x24 VIDEO BOARD Graphics included 
4MHZ. Kit $379.95 

IO-4 Two serial I/O ports with full handshaking 
20/60 ma current loop: Two parallel I/O ports 
Kit $16800 PCBD $3195 

VB-IC 64 x 16 video board, upper lower case Greek 
composite and parallel video with software, S-100. 
Kit $143.00 

CB-2 Z80 CPU BOARD. Kit $199 95 

AIO APPLE SERIAL/PARALLEL Kit $144 95 

ALL OTHER SSM PRODUCTS AVAILABLE 



MEM-3 32K STATIC RAM 2114 24 bit 

addressing $36.95 

FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up, will operate 

with CPM™ (not included). PCBD $43 95 

FPB-1 Front Panel. IMSAI size, hex displays. Byto, 
or instruction single step. PCBD $48 50 

QM-12 MOTHER BOARD. 13 slot, terminated. S-100 
board only $39.95 

CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt. PCBD $28 95 

RTC-1 Realtime clock board. Two independent in- 
terrupts. Software programmable. PCBD $2595 

EPM-2 2708/2716 16K/32K EPROM CARD. 
PCBD $2895 

QM-9 MOTHER BOARD. Short Version of QM-12. 
9 Slots. PCBD $33 95 

MEM-1 8Kx8 RAM 2102. 

Buffered PCBD $31.95 

PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 

PCBD $28 95 

IOB-1 SERIAL AND PARALLEL INTERFACE. 

2 parallel, one serial and cassette 

PCBD $28 95 

2708 $7.50 2114L 450 NSEC $4.99 

2716 $25.95 2114L 200 NSEC $5.99 



wmm 




(415) 728-9121 
P. O. Box 955 • El Granada, CA 94018 

Please send for IC, Xistor and Computer parts list 



APRIL SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards not Included on this offer) 

WAMECO CPU-2. PCBD $29.95 

Z80 PROCESSOR WITH MIKOS 

PARTS $119.95 

WAMECO PCBD 

IOB-1 , CPU-1 $24.95 EA. 

PTB-1. RTC-1 $22.95 EA. 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 

MEM-3 less RAM $ 95.95 

With 2114L-4 $350.00 

With 2114L-2 $390.00 

CPU-1 with MIKOS ~2 8080A CPU $99 95 

QM-12 with MIKOS r 4 13 slot mother 

board $1 1095 

RTC-1 with MIKOS 3 5 real time clock $65 95 

EPM-2 with MIKOS »11 16-32K EPROMS 

less EPROMS $65 95 

QM-9 with MIKOS "12 9 slot mother 

board $99 95 

FPB-1 with MIKOS »14 all parts 

for front panel VttVSrb 

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED ALL SOCK- 
ETS INCLUDED 

LARGE SELECTION OF LS TTL AVAILABLE 

PURCHASE S50 00 WORTH OF LS TTL AND GET 
1 0°o CREDIT TOWARD ADDITIONAL PURCHASES 
PREPAID ORDERS ONLY 



VISA or MASTERCHARGE Send account number, interbank num- 
ber, expiration date and sign your order Appro* postage will 
be added Check or rroney order will be sent post paid m US 
If you are not a regular customer, please use charge, cashier's 
check or postal money order. Otherwise there will be a two 
week delay for checks to clear. Calif, residents add 6% tax. 
Money back 30-day guarantee We cannot accept returned IC's 
that have been soldered to Prices subject to change without 
notice. $10 minimum order $1.50 service charge on orders 
less than $10.00. 
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S 100 MEMORY BOARD 

16 K 
STATIC 

$269 




MISCELLANEOUS 



8038C 

NE555V 

7905 

7908 

7915 

7918 

7806 

7806 

7808 

7812 

MC1330AIP 

MC1350P 

MC1358P 

LM380N 

NE565N 

MC1458P 

IS410 SCR 

IT410 TRIAC 
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12" BLACK & WHITE 
LOW COST VIDEO 
MONITOR 



S-100 16K ADDON 

DA DC DO Ann WITH DOCUMENTATION ANO 
bAHt DUAnU DtTAILtD INSTRUCTION BOOK 
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2708 Ik x 8 5 95 
8 FOR 40 00 
2716 2k x 8 9 95 
single p s 8 FOR 80 00 
2732 4k x 8 24 95 
2716 2k x 8 6 95 
triple ps 
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MSM5832 
MICROPROCESSOR 

REAL-TIME $7 45 
CLOCK/CALENDAR 
GENERAL DESCRIPTION 

The MSMS83? is a monolithic metal-gale CMOS integrated 
circuit that Iuih lions as a real time clock calendai lot use in 
bus oriented microprocessor applications The on chip 3? 768 
Hi crystal controlled oscillator time base is counted do*n to 
provide addressable 4 bit t O data ol SECONDS MINUTFS 
HOURS DAY OF WEEK DATF MONTH and VEAR Data ac 
cess is controlled by 4 bit address chip select read write and 
hold inputs Other functions include 1?H ?4H tormat selection 
leap year identification and manual • 30 second correction 
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No "Glitches", Surges Or Interference 

The MPD I I 7 is the loss orst solution to sour 

poster distribution problems | tl( . ^i>|) 
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555TIMER 
27C 

\TMS2716\ 

E-PROM 

REQUIRES 
THREE ^S 50 
POWER SUPPS. 
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SWITCHES 
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com PUTS R 

componcnn 

1971 SOUTH STATE COLLEGE 

ANAHEIM, CALIF. 92806 

VISA MASTERCHARGE MINIMUM ORDER *10 00 

CHECK OR M O f-mm «>AjnJ\.qj\w ADO«1 50 TOR FRT ON 
NO C O D f 7l4J937'0637 ORDERS UNDER »SO 



CAL RES AOO 6/ 



5°/o IF OVER »S0 



HEATHKIT* 

COMPUTER OWNERS 
WE HAVE 

H47 COMPATABLE 
DISK OPERATING SYSTEM 
8" Dual Sided, Double Density 
Intelligent MASTER/ SLAVE 

BY REMEX 

FULLV ASSEMBLED AND TESTED I 

$24 50°° 
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TRS80 

16 H Mf trior, »d<U)n 

♦4395 

KIT CONTAINS 
DIP SWITCHES 
AND DETAILED 
INSTRUCTIONS 
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Global Specialties 

Logic Probes 



LP1 
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Connector Layout 



$ 145°° $ 1550o 

Description 

The RS- 232C Compatible Digital Tranafer 

f a Switch is designed to switch modems 
•!• between front end processors All 24 pins of 
.«. the connector are switched with Pin 1 wired 
{•J to ground 
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ATARI® 800™ 
PERSONAL COMPUTER SYSTEM 
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ATARI 800 COMPUTER $819 
ATARI 400 C0MPUTERi439 
80 Co/./mpact Printer $77!. 
40 Co/Thermal Printer $371 
Program Recorder $ 6i 
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SALE SALE SALE 



Disk Drives 




JADE's new dual disk sub-assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, rugged dual drive power 
supply, cooling fan, cable kit, lighted power 
switch, approved fuse assembly, line cord, Never- 
Mar rubber feet, and all necessary hardware to 
mount 2-8" disk drives it's all American made, 
guaranteed for six months, and it's in stock! 
Dual H" Sub Assembly Cabinet 

END-000421 Cabinet kit $225.00 

END-000420 Bare cabinet $59.95 

Single sided, double density disk drive sub-system 
END-000423 Kit w/2 8" drives .... $975.00 
END-000424 A & T w/2 8" drives $1195.00 

Double sided, double density disk drive sub-system 
END-000426 kit w/2 8" drives .... $1495.00 
END-000427 A & T w/2 8" drives $1695.00 

JADE DISK PACKAGE 

Double density controller, two 8" double density floppy 
disk drives, CP M '2.2 (configured for controller), hardware 
and software manuals, boot PROM, cabinet, power supply, 
fan. & cables 

Special package price $1395.00 

8" Disk Drive Sale 

Highly reliable double density floppy disk drii'es 
Shugart HOIK single sided, double density 

MSF-10801R SA-801R $425.00 

Special Sale Price 2 for $790.00 

Siemens FDD100»8D2 single sided, double density 

MSF-201120 6 mo warranty $385.00 

Special sale price 2 for $750.00 

Real Double-Sided Drives 

8" Double-Sided Double-Density Sale 

••••••••••••a******************** 

* Shuiiurt SA-H'ilK double-sided, double-density • 

• only $625.00 ea 2 for $1190.00 * 

********************************* 

MKK M701 8" double-sided, double-density drives 
only $525 ea 2 for $1040.00 

Qume Data Track 8 double-sided, double-density drives 
only $575.00 2 for $1100.00 

Printers 

CENTRONICS 737-1 

9 X N dot matrix, letter quality, proportional spacing 

PRM- 15737 Parallel $795.00 

With interface for Apple $895.00 

MX-HO - Epson 

l'.V2 column. 9 .\ 9 dot matrix, multiple fonts 

PRM-27080 Save $100.00 $545.00 

Interface for Apple $1 10.00 
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SPINWRITER - NEC 



65 cps, bi-directional, letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces on 
board. 16K buffer, ribbon, print thimble, graphics, micro 
space justification, data (able, and self test diagnostic 
ROM. 

PRD-5551 1 without 16K buffer . . . $2795.00 
PRD-55512 with 16K buffer $2895.00 



S-100 Systems 



S-100 SYSTEM - Calif Computer Sys 

Complete S-100 system including 12 slot mainframe, 4 
MHz Z-80 CPU, 64K RAM memory, double density disk 
controller, RS-232 cable. 8" & 5' ," disk drive cables, CP M 
2.2, manuals, auto boot ROM, completely assembled & 

tested. 

2210A Integrated & tested $1995.00 

2210B Not integrated $1795.00 



S-100 Memory 
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64K RAM - Calif Computer Sys 

4 MHz bank port bank byte selectable, extended 
addressing, IfiK bank selectable, PHANTOM line allows 
memory overlay, 8080 Z-80 front panel compatible. 
MEM-64565A A & T $449.95 

MEMORY BANK - Jade 

/ MHz, I KEF. S-100. bank selectable. 8 or 16 bit 

MKM-99730B Bare board $55.00 

MKM-99730K Kit, no RAM $219.95 

M KM- 16730 K 16K kit $249.95 

M KM -327;} 1 K 32K kit $289.95 

MKM-48732K 48K kit $324.95 

MEM-64733K 64 K kit $359.95 

Assembled & tested add $50.00 

EXPANDORAM II - S D Systems 

/ MHz RAM board expandable from HiK to 256K 

MKM-16630K 16K kit $275.95 

MKM-32631 K 32K kit $295.95 

MKM-48632K 48K kit $315.95 

MEM-64633K 64 K kit $335.95 

Assembled & tested add $50.00 

32K STATIC RAM - Jade 

2 or I MHz expandable statu RAM board uses 211 i/.'s 

M KM- 1 6 1 5 1 K IfiK 4 MHz kit $ 1 69.95 

MKM-32151 K 32K 4 MHz kit $299.95 

Assembled & tested add $50.00 

16K STATIC RAM - Cal Comp Sys 

2 or 4 MHz 16K static RAM board, IEEE S-100, bank 
selectable. Phantom capability, addressable in 4K blocks 

MKM-16160A 16K2 MHz A& T ... $286.95 
MKM-16162A 16K 4 MHz A& T ... $289.95 
MKM-16160B Bare board $50.00 

PB-1 - S.S.M. 

2708, 2716 KPROM board with built in programmer 

MKM-99510K Kit $154.95 

MEM-99510A A & T $229.95 

PROM- 100 - SD Systems 

2708, 2716, 27:12. 2758, & 2516 KPROM programmer 

MEM-99520K Kit $219.95 

MEM-99520A Jade A & T $269.95 

S-100 Video 

VB-3 - S.S.M. 

80 characters x 24 lines expandable to 80 x 18 for a full page 
of text, upper & loner ease. 256 user defined symbols. 160 x 
192 graphics matrix, memory mapped, has key board 
input. 

IOV-1095K 4 MHz kit $375.00 

IOV-1095A 4 MHz A & T $450.00 

IOV-1096K 80 x 48 upgrade $39.95 

VIDEO BOARD - Jade 

64 characters x 16 lines. 7 x 9 dot matrix, full upper loner 
case ASCII character set. numbers, symbols, and #reek 

letters, normal reverse blinking video. S-100. 

IOV-1050K Kit $99.95 

IOV-1050A A&T $125.00 

IOV-1050B Bare board $19.95 



S-100 CPU 



2810 Z-80* CPU - Cal Comp Sys 
2 4MHzZ-80A*CPVuith RS-232C serial I port and on 

board MOSS 2.2 monitor PROM, front panel compatible. 

CPU-30400A A&T $269.95 




THE BIG Z* - Jade 

2 or 4 MHz sieitchab/e Z-80* CPU with serial I O. 
accomodates 2708. 2716. or 2732 KPROM. baud rates from 

75 to 9600 

CPU-30201K Kit $145.00 

CPU-30201A A&T $199.00 

CPU-30200B Hare board $35.00 

CB-2 Z-80 CPU - S.S.M. 

2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing. IEEE 
S-100, front panel compatible. 

CPU-30300A A&T $229.95 

SBC-200 - SD Systems 

4 MHz Z-80* CPU with serial & parallel I O ports, up to 8K 
of onboard PROM, software programmable baud rate 
generator. 1 K of on board RAM. Z-80 CTC 

CPC-30200K Kit $339.95 

CPC-30200A Jade A&T $399.95 

S-100 Disk Controller 

DOUBLE DENSITY - Cal Comp Sys 

5' i" and 8" disk controller, single or double density, with 
on board boot loader Rt)M. and free CP M 2.2* and 
manual set. 

IOD-1300A A&T $369.95 

DOUBLE-D - Jade 

Double density controller tilth the inside track, on board Z 
SOA*. printer port. IEEE S-100, can function on an 
interrupt driven buss 

IOD-1200K Kit $299.95 

IOD-1200A 8" A&T $389.95 

IOD-1205A 5'," A&T $389.95 

IOD-1200B Bare board $65.00 

VERSAFLOPPY II - SD Systems 

New double density controller for both 8" & 5' ," 

IOD-1 160K Kit $379.95 

IOD-1 160A Jade A&T $439.95 

Motherboards 

ISO-BUS - Jade 

Silent, simple, and on sale a better motherboard 
6 Slot (5 1 ," x 8 Vi 

MBS-061B Hare board $19.95 

M BS-06 IK Kit $39.95 

MBS-061 A A&T $49.95 

L2 Slot if)'," x H 

MBS-121B Hare board $29.95 

MBS-121K Kit $69.95 

MBS-121A A&T $89.95 

18 Slot til •' x s .") 

MBS- 181 B Hare board $49.95 

MBS-181K Kit $99.95 

MBS-181A A&T $139.95 

Card Cages 

S-100 CARD CAGE -Jade 

Metal cage with card guides &. fan mounting 

KNX- 1 0600 1 Six slot $29.95 

S-100 CARD CAGE - Vector 

19" inch mountable. adjustable, holds 21 cards 

VCT-CCK100 Anodized Al $49.95 



SALE SALE SALE 



S-100 I/O 

S.P.I.C. - Jade 

Our new I/O card with 2 SIO's. 4 CTC's, and 1 PIO 
IOI-1045K 2 CTC's, 1 SIO, I PIO . . $199.00 

IOI-1045A A&T $259.00 

IOI-1046K 4 CTC's, 2 SIO's, 1 PIO $259.00 

IOI-1046A A & T $319.00 

IOI-1045B Bare board w/ manual . . . $59.95 
IOI-1045D Manual only $20.00 

1/0-4 - S.S.M. 

2 serial I O ports plus 2 parallel I () ports 

IOI-1010K Kit $179.95 

IOI-1010A A & T $249.95 

IOI-1010B Bare board $35.00 

TERMINATOR - S.S.M. 

Active terminator for S-100 hus 

TSX-195K Kit $29.95 

TSX-195A A & T $54.95 

TSX-195B Bare board $22.95 

S-100 EXTENDER - Cal Comp Sys 

Put those problem boards (the ones you probably bought 
from one of our competitors/ within easy reach. 

TSX-160A A & T $37.95 

S-100 PROTO BOARD - Jade 

Universal design, plated thru holes, gold fingers 

TSX-140B Bare board $24.95 

TERMINATOR & EXTENDER - CCS. 

Can be used as both an SI 00 extender and terminator 

TSX-150K Kit $43.95 

Diskettes 

DISKETTES - Jade 

Bargain prices on magnificent magnetic media 
5'/i" single sided, single density, box of 10 

MMD-51 10103 Soft sector $27.95 

MMD-51 1 1003 10 sector $27.95 

MMD-51 1 1603 16 sector $27.95 

5'/i" double sided, double density, box of 10 
MMD-5220103 Soft sector $39.95 

H" single sided, single density, box of 10 
MMD-81 10103 Soft sector $33.95 

H" single sided, double density, box of 10 
MMD-8120103 Soft sector $39.95 

8" double sided, double density, box of 10 
MMD-8220103 Soft sector $49.95 



Video Monitors 

9" B & W MONITOR - A.P.F. 

High quality, high resolution video monitor 
VDM-750900 9" monitor $159.95 

13" COLOR MONITOR - Zenith 

The hi res color vou've been promising yourself 

VDC-201301 $449.00 

12" GREEN SCREEN - NEC 

20 MHz, P.'il phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 

VDM-651200 12" monitor $259.95 



Mainframes 



MAINFRAME - Cal Comp Sys 

12 slot S-100 mainframe with 20 amp power supply 

ENC-112105 Kit $359.95 

ENC-1 12106 A&T $419.95 

DISK MAINFRAME - NNC 

Holds 2 H" drives and an H slot S 100 system. Attractive 
metal cabinet uith H slot motherboard, power supply, fan, 
key switch, and other professional features 

ENS- 1 12320 with 30 amp p.s $699.95 



Accessories-Apple/TRS-80 




AJPJPXl 




16K MEMORY UPGRADE 

Add 16K of RAM to your TRS-80, Apple, or Exidy in just 
minutes. We've sold thousands of these 16K RAM 
upgrades which include the appropriate memory chips (as 
specified by the manufacturer), all necessary jumper 
blocks, fool-proof instructions, and our 1 year guarantee. 

MEX-16100K TRS-80 kit $29.00 

MEX-16101K Apple kit $29.00 

MEX-16102K Exidy kit $29.00 

DISK DRIVE for APPLE 

" disk drive with controller for your Apple 

MSM-12310C with controller $499.95 

MSM-123101 w/out controller $375.00 

DISK DRIVES for TRS-80 

23% more storage, H times faster, 40 track with free patch, 
120 day warranty, includes case, power supply, and cable 

MSM-12410C Save $125.00 W. $299.95 

DOS 3.3 UPGRADE - Apple 

Upgrade your old DOS to the improved 3.3 
IOD-2233A Complete kit $64.95 

APPLE STICK - Micromate 

Joy stick uith pots for Apple II 
SYA-1510A A&T $35.95 

Z-80* CARD for APPLE 

Z-80* CPU card with UP M 2.2 for your Apple 
CPX-30800A A&T $279.95 

AIO - S.S.M. 

Parallel & serial interface for your Apple 

IOI-2050K Kit $155.95 

IOI-2050A A&T $194.95 

PRINTER INTERFACE - CCS. 

Centronics type I/O card w firmware 
IOI-2041A A&T $99.95 

APPLE CLOCK - Cal Comp Sys 

Real time clock w battery backup 

IOK-2100A A&T $109.95 

Modems 

•••••••****************** 

LEX- 11 MODEM - Lexicon 

A real star! :HH) baud, answer /originate, HS 232C 

10M-5511A Best buy U! $128.00 

•*•••*••***************** 

NOVATION CAT 

300 baud, answer originate acoustic modem 
IOM-5200A 1 year warranty $179.00 

D-CAT 300 baud, direct connect modem 
IOM-5201A Special sale price $189.00 

AUTO-CAT Auto answer origiate, direct connect 
IOM-5230A Special sale price $239.95 

MICROMODEM - D.C Hayes 

Auto answer dial modem card for Apple or S-100 

IOM-2010A Apple modem $349.95 

IOM-1 100A S-100 modem $375.00 

MICRONET MODEM - Micromate 

Direct connect with extra features a best buy 

IOM-2020A Best Apple modem .... $275.00 

* Z-80, Z-80A, and the letter Z are recognized 
trademarks of Xilog, Inc. *CP/M is a registered 
trademark of Digital Research Corp. *CBASIC is a 
trademark of Compiler Systems, Inc. 



Single Board Computers 




AIM-65 - Rockwell 



6502 computer with alphanumeric display, printer, & 
keyboard, and complete instructional manuals 

CPK-50165 IK AIM $374.95 

CPK-50465 4K AIM $449.95 

SFK-74600008E 8K BASIC ROM . . . $99.95 
SFK-64600004E 4K assembler ROM $84.95 

PSX-030A Power supply $64.95 

ENX-000002 Enclosure $49.95 

4K AIM, HK BASIC, power supply, & enclosure 

Special package price $625.00 

Z-80* STARTER KIT - SD Systems 

Complete Z 80* computer with RAM, ROM, I/O, display, 
keyboard, manual, and kluge area. 

CPS-30010K Kit $369.95 

CPS-30010A Jade A&T $459.95 



MICROPROCESSORS 

Z-80 10.95 

Z-80A 12.95 

6502 11.50 

6800 11.95 

6802 17.95 

6809 39.95 

8035 24.00 

80H0A 6.59 

HOK5 15.95 

8748 59.95 

'/-HI) SUPPORT 

3881 PIO 9.50 

3881-4 PHUMHz 14.50 

.3882 CTC 9.50 

380-4 ("1X1 MHz 14.95 

.3883 SIO 29.50 

:J884 SIO 49.50 

RAID RATE 
OENERATORS 

MC14411 10.00 

1.843 MHz xtal 4.95 

UARTfl 

AY5-1013A 5.25 

AY3-1014A 8.25 

TR1602B 5.25 

TMS6011 5.95 

IM6402 AOO 

8800 
SUPPORT 

88B1P 8j8B 

6828P 11.95 

8B84P 22.50 

6840P 18.75 

6850P 4.80 

6852P 5.79 

6875L 7.40 

68488P 25.00 



PROMS 

2708 M)ns &25 

10 for $4.90 ea 

2716 12.nv 11.95 

2716 5v 11.95 

10 far $H.iM) ea 

8898 5v 39.95 

2732 .5r 39.95 

2758 Sv 9.95 

RAMS 

21L02 2 MHz 1.25 

21L02A / MHz 1.50 

2114L 2 MHz 3.75 

2114LA 4 MHz 3.95 

4116 4.25 

4164 64Kxl 59.95 

5257 2 MHz 6.75 

5257A 4 MHz 7.25 

MK4118 18.95 



suppoRr 
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8212 
8214 
8216 
8224 
8224 
8226 
8228 
82:18 
8243 
8250 
8251 
8253 
8255 
8257 
8259 
8275 
8279 
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3^25 

4.65 

2.95 

3^25 

5.75 

3.85 

4.95 

4.95 

8.00 

14.95 

6.50 

17.95 

6.50 

19.95 

17.95 

49.95 

15.95 
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| PLACE ORDERS TOLL FREE 

Continental U.S. Inside California 

8 800-421-5500 800-262-1710 

For Technical Inquiries or Customer Serine call 

I ^48 213-973-7707 
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Computer Products 

4901 W. Rosecrans, Hawthorne, Ca 90250 
TKRMS OF SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum order $15.00. California residents add 8% tax. 
Minimum shipping and handling charge $3.00 Pricing 
and availability subject to change without notice. 
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FOR APPLE - TRS-80 - EXIDY - S100 



4116 EQUIVALENT 



NATIONAL MM5290N-3 200ns 8for$ 24.00 



2114-300ns 



NATIONAL MM2114N-3L 8for$ 26.00 
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FULCRUM 

COMPUTER PRODUCTS 



UCTS 




FULCRUM 

COMPUTER PRODUCTS 



I-8080 S-100 Just like THE ORIGINAL IMSAI: Mainframe 
ENCLOSURE with blue cover, cardguides and hardware 
Sheet Metal spaced for PS-28D Power Supply, up to 22 slot 
Kit motherboard. 

Kit of all metal parts and hardware with 

documentation $115.00 

Thinker Toys WunderBuss 20 for above w/o 

conn $ 79.00 

AMP S-100 Connectors— each ... $ 3.50 
8015 Blank jump-start panel w/3 switches 

$ 32.50 

8035 Jump start panel for 2 SA-400% 78.50 

PS-28D Mounts in the I-8080 enclosure, supplies + 8V 

Power Supply @ 28A, +/- 16V @ 3A, kit includes board, 



DIO-C/D 
CPM® 2.2 
CPA 

MPU-A 
MPU-B 

RAM III 64K 
MEMORY 



Parts Kit: 



PIO 4-4 
SIO 2-2 



transformer, documentation, and all com- 
ponents. Improved from original. 

Kit $ 95.50 

4 parallel inputs and outputs (8212). . .$160.00 

2 serial I/O ports, good to 1 9,200 baud . $1 75.00 



IKB-1 
MDX 
DE8 



2boarddiskcontrollerfor8"or5 1 /4" . .$350.00 
For DIO including documentation . . . .$175.00 

Improved Imsai style front panel works with 
Z80, etc $225.00 

8080 processor board— requires CPA . $100.00 
8085 3MHz processor SBC w/serial plus 
parallel port, monitor $250.00 

64K byte dynamic RAM board— Utilizes the In- 
tel 3242 refresh controller and a single delay 
line for totally internal refresh. Uses time pro- 
ven 4116 RAMS. Memory mapped I/O boards 
are allowed to coexist by the use of A16 buss 
pin 16. 

Assembled & Tested $350.00 

Bare Board w/docs $ 40.00 

Intelligent keyboard uses 8035 $149.50 

Dual SA400 drive enclosure $ 75.00 

Dual 800R/801R horizontal style enclosure 

w/power supply and fan $240.00 

Case Only $100.00 



COMPLETE SYSTEMS 



I -8080 
SYSTEM 



1-8015 

Complete 

System 

w/MPU-B 



The basic 8080 based S-100 System. Includes 
CPA front panel, 22 slsot motherboard (with all 
22 connectors), MPU-A 8080 CPU board, PS- 
28D power supply (+8V @ 28A, +/-16V @ 
3A), and chassis. COMPLETELY ASSEMBLED 
& TESTED. 

With MPU-A $650.00 

Without MPU-A $600.00 

Thinker Toys 10MHz WunderBuss add 
$ 75.00 

The complete 8085 system, includes MPU-B, 
RAM III, 10 slot terminated motherboard, 
PS-28D, and jump start front panel. A complete 
64K system! 

Assembled & Tested $1250.00 



I-8035 



VDP-40 



DS-8 



The complete 8085 system w/2 each TANDON 
TM-100, DIO-D, MPU-B, RAM III, chassis, 
10 slot motherboard and power supply. In- 
cludes CPM W 2.2. 

Assembled & Tested $2295.00 

Desk-top 8085 micro-computer system with 
keyboard, 9" CRT display, 10 slot S-100 board, 
disk controller, 64K dynamic RAM, 2 each 
TANDON 5 1 /4" disk drives, 28 amp power 
supply. 

Assembled & Tested $2895.00 

Dual 801 R horizontal style 8" disk enclosure 
w/power supply, fan, and 2 Shugart 801 R 
drives. 

Assembled & Tested $1100.00 

/Above w/DIO-C & CPM 2.2 $1500.00 



Ask about documentation, repair service, firmware and software for your system. 



component supply, inc. 

\A/\A/ 



1771 Junction Avenue 
San Jose, California 951 12 

(408) 295-7171 
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TERMS: (1) PREPAID Send check or M.O. for merchandise amount only - we pay the shipping within U.S. only. 
(2) UPS COD or Bankcard orders by phone or mail - shipping charges added. 
California Residents add 6.5% Sales Tax. 
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ELECTRONICS 



INTEGRATED CIRCUITS 



P.O. Box 4430S 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 TWX 910-338-2139 

Same day shipment. First line parts only Factory tested. 
Guaranteed money back. Quality IC's and other compo- 
nents at factory prices. 
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CD40b0 

C040b1 

CD 4060 

CD4066 

■ D40M 

CD4069 

CD4070 

CD4071 

CD4072 

CD4073 

CD407b 

CD4076 

CD4078 

CD4081 

CD4082 

CD4116 

C04490 

CD4b07 

CD4508 

CD4510 

CD4bll 

CD4b1b 

CD4bi6 

CD4b18 

CD4b20 

CD4b27 

C04b26 

CD4bb3 

CD4b66 

CD4b83 

CD4b8b 

CD40192 

74C00 

74C04 

74C10 

74C14 

74C20 

74C30 

74C48 

74C74 

74C76 

74C90 

74C93 

74C1b4 

74C160 

74C17b 

74C192 

74C221 

74C90b 

74C906 

74C914 

74C922 
I 74C923 

74C925 

74C926 

74C927 

INTERFACE 

809b 
80% 
8097 
8098 
8T09 
8T10 
8T13 
8T20 
8T23 
8T24 
8T2b 
8T26 
8T28 
8T97 
8T98 



21 14L 450ns 4 00 
4116 200ns 4 50 
8 41 16 200ns 26 95 



40 
300 
9 9b 
5 94 
400 

5 00 

8 9b 

9 9b 
290 
1 bO 

6 9b 
4 50 
9 95 
9 95 
350 

1000 
16 00 



MM5262 

MM5280 

MMb320 

MM5330 

PD4110 3 

PD4110-4 

P5101L 

4200A 

82S2b 

91L02A 

HD0165-5 

MM57100 

GIAY38500 -1 

MCM66751A 

9368 

4100 

416 

CLOCKS 

MMb311 b50 

MM5312 3 90 

MM5314 3 90 

MM5369 2 10 

MM5841 14 45 

MMb865 7 95 

CT7010 8 9b 

CT701b 8 9b 

MMb37bAA/N 3 90 

MM5375AG N 4 90 

720b 16 50 

7207 7 50 

7208 15 95 

7209 4 95 
DS0026CN 3 75 
OS0056CN 3 75 
MM53104 2 50 

MICROPROCESSOR 



6502 

6504 

6522 

6800 

6802 

6820 

6850 

8080A 

8085 

8086 

Z80 

ZBOA 

8212 

8214 

8216 

8224 

8228 

8251 

8253 

8255 

8257 

8259 



10 95 
9 95 

9 95 
6 95 

11 95 

4 95 

5 95 
395 

12 95 
75 00 

9 95 
11 95 
290 
3 95 
290 
3 45 
495 

6 95 
15 00 

5 75 

10 95 
14 95 



CONNECTORS 
30 pin edge 2 50 

44 pin edge 2 75 

86 pin edge 4 00 

100 pin edge 4 50 

100 pin edge WW 5 25 

IC SOCKETS 

Solder Tin Low Profile 

PIN 1 UP PIN 1UP 

8 1b 22 30 



2 level 1 « pin «» 20 

WIRE WRAP LEVEL 3 
PIN PIN 

14 46 24 93 

16 49 28 1 00 

18 67 40 159 

CRYSTALS 

1 MHi 4 50 

2 MH? 4 SO 

4 MH; 4 25 

5 MH; 4 25 
10 MH; 4 25 
18 MH; 3 90 
20 MH; 3 90 
32 MH; 3 90 
32768 H; 4 00 

1 8432 MH; 4 50 

3 5795 MH; 1 20 

2 0100 MH; 1 95 
2 097152 MH; 4 50 

2 4576 MH; 4 50 

3 2768 MH; 4 50 
5 0688 MH; 4 50 
5 185 MH; 4 50 

5 7143 MH; 4 50 

6 5536 MH; 4 50 
14 31818 MH; 4 25 
18 432 MH; 4 50 
22 1184 MH; 4 50 

KEYBOARD ENCODERS 



AY52376 

AY5 3600 

AY5-9100 

AY5-9200 

74C922 

74C923 

HO0165-5 

AY5-9400 



$12 50 

17 95 

10 50 

16 50 

550 

5 50 

6 95 
10 50 



1802CP plas 13 95 
1B020P plas 17 95 



1861P 
CDP1802CD 
CDP1802D 
CDP1816P 

UART/FIFO 

AY5-1013 
AY5-1014 
3341 



9 50 
28 95 
3b 00 

7 9b 



b 50 
7 bO 
6 95 



4 95 
6 10 
18 00 
1050 



1 69 2732 

2 75 2758 
1 69 8741A 
1 69 8748 

8748-8 
8755A 
MOS/MEMORY RAMN82S23 



PROM 

1702A 

2708 

2716T1 

2716 5 Volt 

8 2716 5 Volt 89 00 
29 50 
19 50 
55 00 
55 00 
55 00 
55 00 



Conntcton RS232 

OB25P 362 

DB25S 5 20 

Cover 1 67 

0E9S 1 95 

0A15P 2 10 

DA15S 3 10 

Complete Set 9 50 

Hlckoi 3", Digit LED mul- 
timtter 89 95 

Stopwatch Kit 26 95 

Auto Clock Kit 17 96 

Digital Clock Kll 14 *S 

IK 16K Eprom Kit 

(less PROMS) S89 00 
Matkerteard S39 00 

Eitiodor toarK $15 00 

RESISTORS '< wait 5*. 
10 per type 03 
25 per type 025 
100 per type 015 
1000 per type 012 
350 piece pack 
5 per type 6 75 

' I wart 5°. per type 05 



2101 1 
2102-1 
2102AL-4 

2102AN 21 1 65 

2104A 4 4 95 

2107B 4 3 75 

2111-1 3 75 

2112-2 3 95 

2114 3 75 
21141 300ns 4 2b 



N82S123 
N82S126 
N82S129 
N82S131 
N82S136 
N82S137 
OM8577 
8223 



Tile»ideo Terminal 
Model 912 $785 00 
Model 920 $885 00 

Tiny Basic Eip#fteMfltOff KH 
SUM 



KEYBOARDS 

56 key ASCII keyboard kit $67 50 

Fully assembled 77 50 

53 key ASCII keyboard kit 60 00 

Fully assembled 70 00 

Enclosure Plastic 14 95 

Metal Enclosure 29 95 

LEOS 

Red T018 15 

Green Yellow T018 20 

Jumbo Red 20 

Green Orange Yellow Jumbo 25 

Cllpltto LEO Mounting Clips 8/$1 2b 
(specify red amber green yellow, clear! 

CONTINENTAL SPECIALTIES in stock 

Complete line ol breadboard test equip 
MAX 100 I digit Fntj. Ctr $149 95 

OK WIRE WRAP TOOLS In stock 
Portable Multimeter $18 00 

Complete lino aj AP Products in stock . 

SPECIAL PRODUCTS 

MMb86b Stopwatch Timer 

with 10 pg spec 9 00 

PC board 7 bO 

Switches Mom Pushbutton 27 

3 pos slide 25 

Encoder HDOI6b 5 6 95 

Parstromci 
Model 10 Trigger 

Enpander Kit $229 00 

Model 150 Bus 

Grabber Kit $369 00 

Clock Calendar Kll $23 95 

2 5 MHz Frequency 

Counter Kit $37 SO 

30 MHi Frequency 

Counter Kit $47 7b 

TRANSFORMERS 

6V 300 ma 3 25 

12 Vol! 300 ma transformer 1 25 

12 6V CI 600 ma 3 75 

12V 250 ma wall plug 2 95 

12V CT 250 ma wall plug 3 75 

24V CT 100 ma 3 95 

10V 1 2 amp wall plug 4 85 

12V 6 amp 12 95 

12V 500 ma wall plug 4 75 

12V 1 amp wall plug 6 50 

1 0' 1 5 VAC 8/ 1 6 V A wall plug 9 75 

DISPLAY LEDS 

MAN1 CA 270 2 90 

MAN3 CC 125 39 

MAN72 74 CA CA 300 1 00 

DL704 CC 300 1 25 

OL707/DL707R CA 300 1 00 

DL 72 7 728 CA/CC 500 1 90 

OL747 750 CA/CC 600 1 95 

FN0359 CC 357 70 

FND500b07 CCCA bOO 1 3b 

FND503 510 CC CA bOO 90 

FN0800 807 CCCA 800 2 20 

3 digit Bubble 60 

10 digit display 1 25 

7520 Clairex photocells 39 

TIL3I1 Hen 9 50 

MAN3640 CC 30 1 10 

MAN4610 CA 40 1 20 

MAN4640 CC 40 1 20 

MAN4710 CA 40 95 

MAN4740 CC 40 1 20 

MAN6640 CC 56 2 95 

MAN6710 CA 60 1 35 

MAN6740 CC 60 1 35 

MA1B02A. C. E I OS 

MA1012A 8 95 

102P3 transformer 2 25 

MA1012A Transformer 2 25 

DIP Switches 
4-position $ 9b 
5-positton 1 00 
6- position 1 00 
7 -position 1 00 
8-position 1 05 

Complete lino ol Hobby Bloi sol- 
deriess breadboards in stock. 

IC Starter Pack $5 95 

Discrete Component Starter Pack 

S6.57 



PROM Eraser 

assembled 25 PROM capacity $37.50 
(with timer $69.50) 6 PROM capacity OSHA/ 
UL version $69.50 (with timer $94.50). 

Z80 Microcomputer 

16 bit I/O. 2 MHz clock, 2K RAM, ROM Bread- 
board space Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S-100 Computer Boards 

8K Static Godbout Econo HA Kit 149.00 
16K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo XX-24 Kit 414 00 
32K Static Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM Kit 289.00 

32K Dynamic RAM Kit 328.00 

64K Dynamic RAM Kit 399.00 

Video Interface Kit $139.00 

80 IC Update Master Manual $39.00 

Comp. IC data selector, 2700 pg. master reference 
guide. Over 51 ,000 cross references. Free update 
service through 1980. Domestic postage $3.50. 

Modem Kit $60.00 

State of the art, ong , answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only $17.00. 

IRC 7000 + Printer $389.00 

40/20 column dot matrix impact, std. paper. 
Interlace all personal computers. 

64/40/32/20 version $405.00. Optional cables 
available. 

LRC 7000 printer interface cable for Super Elf 
with software $35.00 



NiCad Battery Fixer/Charger Kit 

Opens shorted cells that wont hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.95 

Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, alphanu- 
meric display, ROM monitor, fully expandable. 
$405.00. 4K version $450.00. 4K Assembler 
$85.00. 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM, 8K Basic, 
power supply, cabinet $625.00. 

AIM65 KIM/VIM/Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 

Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v.5amp, -12v option. ±5v, ±12v 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 






lu «t tm» ur 



MM 



RCA Cosmac 1802 Super Elf Computer $106.95 



Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 

Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 



plus load, reset, run, wait, input, memory pro- 
tect, monitor select and single step Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and .sockets for all IC's are in- 
cluded in the price plus a detailed 1 27 pg . instruc- 
tion manual which now includes over 40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer- 
sities are using the Super Elf as a course of study. 
OEM's use it for training and R&D. 

Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan- 
sion Cabinet, painted and silk screened, with 
room for 5 S-100 boards and power supply 
$57.00. NiCad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested. 

Questdata. a software publication for 1802 com- 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $1.50. Is- 
sues 1-12 bound $16.50. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 



A 24 key HEX keyboard includes 16 HEX keys 

Super Expansion Board with Cassette Interface $89.95 



This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes . 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 



Quest Super Basic V5.0 

A new enhanced version of Super Basic now 
available. Quest was the first company 
worldwide to ship a full size Basic for 1802 
Systems. A complete function Super Basic by 
Ron Conker including floating point capability 
with scientific notation (number range 
±.17E 3a ). 32 bit integer ±2 billion; multi dim 
arrays, string arrays; string manipulation; cas- 



points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 
Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 
Power Supply Kit for the complete system (see 
Multi-volt Power Supply ). 



Ohio Scientific Computers 

CIP Series 2 $455.00. Like an Apple at less than 
half the price! CIPMF Series 2 $1199.00. 
Minifloppy version with additional RAM/ROM. 
Complete software and peripherals available. 
Send for free brochure. 



Gremlin Color Video Kit $69.95 

32 x 16 alpha/numerics and graphics; up to 8 
colors with 6847 chip; 1K RAM at E000 Plugs 
into Super Erf 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 



1802 16K Dynamic RAM Kit $149.00 

Expandable to 32K Hidden refresh w/ clocks up to 4 
MHz w/no wait states. Addl. 16K RAM $63.00 
Tiny Basic Extended on Cassette $15.00 
(added commands include Stringy, Array, Cas- 
sette I/O etc.) S-100 4-Slot Expansion $ 9.95 
Super Monitor Vl.l Source Listing $15.00 



sette I/O; save and load, basic, data and ma- 
chine language programs; and over /b state- 
ments, functions and operations. 
New improved faster version including re- 
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
library. 

Serial and Parallel I/O included. 
Super Basic on Cassette $55.00. 



Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED s optional $18.00. 



Super Color S-100 Video Kit $129.95 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S-100 bus 1802, 8080, 8085, Z80 etc. 
Dealers: Send for excellent pricing/margin 
program. 

Editor Assembler $25.00 

(Requires minimum of 4K for E A plus user 
source) 

1802 Tiny Basic Source listing $19.00 

Super Monitor V2.0/2.1 Source Listing $20.00 



TERMS: $5.00 mm order U.S. Funds. Calif residents add 6% tax. 

$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional 
Postage: Add 5%. COD. $10.00 min. order. 



FREE: Send for your copy of our NEW 1980 
QUEST CATALOG. Include 48c stamp. 



^ Reader Service— see page 210 
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SN74O0N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN740SN 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7428N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN74S4N 
SN74S9A 
SN7460N 
SN7470N 



74LSO0 
74 L SOI 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LSO? 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
/4LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74I_S78 
74LSS3 
74LS8S 
MLS* 
74LS90 



.25 
.20 
.2S 
.25 
.25 
.29 
.35 
.35 
.29 
.29 
.25 
.29 
.35 
.40 
.69 
.29 
.29 
.25 
.29 
.45 
.29 
.29 
.29 
.25 
.49 
25 
.29 
.25 
.40 
.25 
.20 
.89 
.59 
1.10 
1.10 
.89 
.79 
.69 
.79 
.20 
.20 
.20 
.20 
.25 
.20 
.29 



7400 



SN7472N 

SN7473N 

SN7474N 

SN7475N 

SN74 76N 

SN7479N 

SN7480N 

SN7482N 

SN7483N 

SN748SN 

SN7486N 

SN7489N 

SN7490N 

SN7491N 

SN7492N 

SN7493N 

SN7494N 

SN7496N 

SN7496N 

SN7497N 

SN74100N 

SN74107N 

SN74109N 

SN74116N 

SN 74121 N 

SN74122N 

SN74123N 

SN74125N 

SN74126N 

SN74132N 

SN74136N 

SN74141N 

SN74142N 

SN 74143 N 

SN74144N 

SN 74145 N 

SN74147N 

SN74148N 

SN74150N 

SN74151N 

SN74152N 

SN74153N 

SN74154N 

SN74155N 



.29 

.35 

.35 

.49 

.35 

5.00 

.50 

.99 

.69 

.89 

.35 

1.75 

.49 

.59 

.45 

.45 

.69 

.69 

.69 

3.00 

1.49 

.35 

.39 

1.95 

.39 

.55 

.59 

.49 

.49 

.75 

.75 

.99 

3.25 

3.49 

3.49 

.79 

1.95 

1.29 

1.25 

.69 

.69 

.79 

1.25 

.79 



.29 
.29 
.29 
.29 
.35 
.35 
.29 
.35 
.29 
.75 
.35 
.59 
.99 
.35 
.29 
.35 
.35 
.35 
.35 
.35 
.29 
.35 
.59 
.45 
.49 
.35 
.89 
.89 
1.15 
1.15 
.29 
.29 
.29 
.45 
.45 
.59 
.45 
.49 
.89 
1.25 
.45 
.59 



74LS 



74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74 LSI 12 

74LS113 

74LS114 

74LS122 

74LS123 

/4LS125 

74LS126 

74LS132 

74LS133 

74LS136 

74LS138 

74LS139 

74LS151 

74LS153 

74LS154 

74LS155 

74LS156 

74LS157 

74LS158 

74LS160 

74LS161 

74LS162 

74LS163 

74LS164 

74LS165 

74LS168 

74LS169 

74LS170 

74LS173 

74 LSI 74 

74LS175 

74LS181 

74LS190 

74LS191 



.75 

.75 

.99 

1.15 

.45 

.45 

.45 

.49 

.49 

.89 

1.25 

.89 

.55 

.99 

.89 

.49 

.89 

.89 

.89 

.89 

1.75 

1.19 

1.19 

.89 

.99 

1.15 

1.15 

1.15 

1.15 

1.25 

1.25 

1.19 

1.19 

2.49 

1.39 

.99 

.99 

2.95 

1.25 

1.25 



74S00 
74S02 
74S03 
74S04 
74S05 
74S08 
74S09 
74S10 
74S11 
74 SIS 
74S20 
74S22 
74S30 
74S32 
74S40 
74S51 
74S64 
74S65 
74S74 
74S86 
74S112 
74S113 
74S114 
* LIMITED 



SO 
50 

so 
ss 
ss 
so 
so 
so 
so 
so 
so 
so 
so 

S5 

ss 

so 
so 
so 

79 
/9 

n 

/9 
79 
AVAI 



74S 



74S133 
74S134 
74S135 
74S136 
74S13S 
74S139 
74S140 
74S151 
74S153 
74S157 
74 S 158 
74S174 
74S175 
74 S 188 
74S194 
74S195 
74 S 196 
74S240 
74S241 
74S242 
74S243 
LABILITY 



.55 

.69 
1.19 
1.75 
1.35 
1.35 
1.15 
1.36 
1.35 
1.35 
1.35 
1.59 
1.59 
4.95 
1.95 
1.95 
3.95 
2.95 
2.95 
3.25 
3.25 
ON 



*S 



SN74156N 
SN74157N 
SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN 74164 N 
SN74165N 
SN74166N 
SN74167N 
SN74170N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
SN74181N 
SN74182N 
SN74184N 
SN74185N 
SN74190N 
SN 74191 N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN 74221 N 
SN74251N 
SN74276N 
SN74279N 
SN74283N 
SN74284N 
SN74285N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 



74LS192 

74LS193 

74LS194 

74LS195 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS248 

74LS249 

74LS251 

74LS253 

74LS257 

74LS2S8 

74LS260 

74LS266 

74LS273 

74LS279 

74LS283 

74LS290 

74LS293 

74LS298 

74LS352 

74LS3S3 

74LS365 

74LS366 

74LS367 

74LS368 

74LS373 

74LS374 

74LS375 

74LS386 

74LS393 

74LS399 

74LS670 

81LS95 

81LS97 



74S244 

74S251 

74S253 

74S257 

74S258 

74S260 

/4S280 

74S287* 

74S288* 

74S373 

74S374 

74S387* 

74S471* 

74S472* 

74S473* 

74S474* 

74S475* 

74S570* 

74S571* 

74S572* 

74S573* 

74S940 

74S941 

THESE PR 



.79 

.69 

.89 

.89 

.89 

.89 

.89 

.89 

1.25 

2.79 

1.95 

4.95 

1.39 

.99 

.89 

.79 

.79 

1.49 

.79 

2.25 

.79 

2.49 

2.49 

1.25 

1.25 

.89 

.89 

.89 

.69 

.89 

.89 

1.49 

1.49 

1.25 

.99 

1.95 

.79 

1.49 

3.95 

3.95 

.69 

.69 

.69 

.69 

1.49 

1.49 



1.15 

1.15 

1.15 

1.15 

1.19 

1.19 

1.95 

1.95 

1.95 

1.95 

1.95 

2.95 

1.19 

1.19 

1.19 

1.49 

.99 

.89 

.99 

.69 

.69 

1.95 

.75 

1.09 

.99 

.99 

1.25 

1.29 

1.29 

.75 

.75 

.75 

.7S 

1.95 

1.95 

.89 

.69 

2.49 

2.49 

2.49 

1.96 

1.95 



3.25 

1.45 

1.45 

1.35 

1.35 

.79 

2.95 

4.95 

4.95 

3.49 

3.49 

5.95 

19.95 

19.95 

19.95 

21.95 

21.95 

7.95 

7.95 

19.95 

19.95 

3. IS 

3.15 



OMS 



CA3013H 
CA3023H 
CA3039H 
CA3046N 
CA3059N 
CA3060N 
CA3080H 



2.15 
3.25 
1.35 
1.30 
3.25 
3.25 
1.25 



CA-LINEAR 



CA3081N 
CA3082N 
CA3083N 
CA3086N 



2.00 

2.00 

1.60 

.85 



CA3089N 
CA3096N 
CA3130H 
CA3140H 
CA3160H 
CA3401N 
CA36O0N 



3.75 
3.95 
1.39 
1.25 
1.25 
.59 
3.50 



CD4000 
CD4001 
CD4O02 
CD4006 
CD4O07 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CO4017 
CO401S 
CD4019 
CO4020 
CD4021 
CD4022 
CD4023 
CD4024 
CO4025 
CD4026 
CD4027 
CD4028 
CO4029 
CD4030 
CD4035 
CD4O40 



.39 
.39 
.39 

1.19 
.25 
.49 
.49 
.39 
.25 
.49 

1.39 

1.19 
.59 

1.19 
.99 
.49 

1.19 

1.39 

1.19 
.29 
.79 
.23 

2.95 
.69 
.89 

1.49 
.49 
.99 

1.49 



CD-CMOS 



CD4041 
CO4042 
CD4043 
CO4044 
CD4046 
CD4047 
CO4048 
CD4049 
CO4050 
CD4051 
CD4052 
CD4053 
CD40S6 
CD4059 
CD4060 
CD4066 
CD406S 
CD4069 
CO4070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4076 
CD4078 
CD4081 



1.49 

.99 

.89 

.89 

1.79 

2.50 

1.36 

.49 

.69 

1.19 

1.19 

1.19 

2.95 

9.95 

1.49 

.79 

.39 

.45 

.55 

.49 

.49 

.39 

.39 

1.39 

.55 

.39 



CO4082 

CD4093 

CD4098 

CO4S06 

CD4507 

CO4508 

CD4510 

CD4511 

CD4514 

CD451S 

CD4516 

CD4518 

CD4S19 

CO4520 

CD4526 

CD4528 

CD4529 

CD4543 

CD4S62 

CD4566 

CD4583 

CD4723 

CD4724 

MC14409 

MC 14410 

MC14411 

MC 14412 

MC 14419 

MC14433 



.39 

.99 

2.49 

.75 

.99 

3.95 

1.39 

1.29 

3.95 

2.95 

1.49 

1.79 

.89 

1.29 

1.79 

1.79 

1.95 

2.79 

11.95 

2.79 

2.49 

1.95 

1.95 

14.95 

14.95 

14.95 

11.95 

4.95 

13.95 




LITRONIX DISPLAY SALE 



DL-4500 
DL-4507 
DL-4520A 
DL-4120A 

MULTI DIGIT REFLECTOR ARRAYS FOR CLOCKS 



B BBB 



DL-2300 
DLG-2535 




DL-4509 



DL-6S00 
DL-6530 




DL-3130 



PARTNUMMIt 


CHAR 
HT 

UNI 


POLARITY 


DESCRIPTION 


LIGHT OUTPUT 
IMCOI 


FORWARD VOLTAGE 
SEGMENT (VI 

1, - 20mA 


CONTINOUUS 
FORWARD 
CURRENT 

PERMGMENT 

ImAI MAX 


PRICE 




TTP 


KIN 


•»A 


TVP 


MAX 


DL45O0IRa<l> 
DL 4607 Iftadl 


60 


ex. MM 


4 Diflit 7 Ssomwt 
With Colon And 
Auxiliary IndK.toti 


8 


s 

10 


10 


1 7 


20 


30 


2.49 
2.49 

4.9i 
4.95 

2.49 


DL0 4807 lotnal 
DLG4S0? l«rn| 
OL 4S20A Iradl 


CC nonMPX 


I 


5 


DL 4IJOA IrMI 


10 


CC nonMPX 


It 


t 


34 


40 


4.95 



MULTI DIGIT REFLECTOR ARRAYS 



OL 2300 IRMl 



OLG 2&3S !»—"> 



OL-< 



i>* 



DL4U0 IR«dl 
DL 3130 IRodl 



7S*| !l*«lOP H.gnt 



>SN 1D«1 



■ W* 0*>l OP H.ot.1 
7 S*g i 0*1 O P Rifhl 



>S*1 6D»tOP Riyit 



I S«« 3 Difil O P Riftit 



.99 



1.49 



2.49 
2.95 



2.9S 
3.99 



XC556R 

XC556G 

XC556Y 

XC556C 

XC22R 

XC22G 

XC22Y 

MV10B 



.200" 
.200" 
.200" 
.200" 
.200" 
.200" 
.200" 
.170" 



red 
green 
yellow 4/$l 
clear 4/$l 
red 
green 



5/$l 
4/$l 



5/$l 
4/S1 



yellow 4/$l 



red 



4/$l 



DISCRETE LEDS 

MV50 .085" red 6/$l 

XC209R .125" red 5/J1 

XC209G .125" green 4/$l 

XC209Y .125" yellow 4/$l 

XC526R .185" red 5/$l 

XC526G .185" green 4/$l 

XC526Y .185" yellow 4/$l 

XC526C .185" clear 4/$l 



XC111R .190" red 5/$l 

XC111G .190" green 4/$l 

XC111Y .190" yellow 4/$l 

XC111C .190" clear 4/$l 



^11 *"" 



XCJM RED LED, METAL 
MTO. MOW. 2-«" LEADS. 

RL-2 . . $.39ea.or3/$1.00 



C.A. — Common Anode 

Type Polarity Ht 

MAN 1 C.A.— red .270 

MAN 2 5x7 D.M.— red .300 

MAN 3 CC— red .125 

MAN 52 C.A. -green .300 

MAN 54 CC— green .300 

MAN 71 C.A.— red .300 

MAN 72 C.A.— red .300 

MAN 74 CC— red .300 

MAN 82 C.A.— yellow .300 

MAN 84 CC— yellow .300 

MAN 3620 C.A. orange .300 

MAN 3630 C.A. —orange t 1 .300 

MAN 3640 CC— orange .300 

MAN 4610 C.A.— orange .400 

MAN 6610 C.A.— orange— DD .560" 

MAN 6630 C.A.— orange I 1 .560 

MAN 6640 CC— orange— DD .560 

MAN 6650 CC— orange ± 1 .560 

MAN 6660 C.A.— orange .560 

MAN 6710 C.A.— red— DD .560 

MAN 6750 CC— red ± 1 .560 

MAN 6780 CC— red .560 

DLO304 CC— orange .300 

DLO307 C.A.— orange .300 

DLG500 CC— green .500 



DISPLAY LEDS 



CC. 



Common Cathode 



1 



Price 

2.95 

4.95 

.25 

1.25 

1.25 

.75 

.75 

25 

.49 

.99 

.49 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

1.25 

1.25 

1.25 



Type 

DLG507 

DL704 

DL707 

DL728 

DL741 

DL746 

DL747 

DL7S0 

DL0847 

DLO850 

DL33B 

FND358 

FND359 

FND503 

FND507 

HDSP-3401 

HDSP-3403 

5082-7751 

5082-7760 

5082-7300 

5082-7302 

5082-7304 

4N28 

LIT-1 

MOC3010 



Polarity Ht 

C.A. —green .500 

CC— red .300 

C.A.— red .300 

CC— red .500 

C.A. —red .600 

C.A. —red ± 1 .630 

C.A.— red .600 

CC— red .600 

C.A.— orange .800 

CC— orange .800 

CC— red .110 

CC I 1 .357 

CC .357 

CC (FNDSOO) .500 

C.A. (FND510) .500 

C.A.— red .800 

CC— red .800 

C.A..R.H.D.— red .430 

C.C.R.H.D.— red .430 

4x7sgl.dig. RHD .600 

4x7 sgl. dig. LHD .600 

Overnge. char, (i 1) .600 
Photo XsistorOpto-lsol. 
Photo Xsistor Opto-lsol. 
Optically Isol.Triac Drive 



Price 

1.25 

1.25 

1.25 

1.49 

1.25 

1.49 

1.49 

1.49 

1.49 

1.40 

.35 

.99 

.75 

.99 

.99 

1.50 

1.50 

1.25 

1.75 

22.00 

22.00 

19.95 

.99 

.69 

r 1.25 




POTENTIOMETERS 



Part No. 

CMU 1021 
CMU 5021 
CMU 1031 
CMU 2531 
CMU 5031 
CMU 1041 
CMU 1052 



$2.95 each 

2 Watt @ 70°C ± 10% 
7/8" Slotted Shaft 
Linear Taper 
Meets Mil-R-94 



RV4NAY SD 
RV4NAY SD 
RV4NAY SD 
RV4NAY SD 
RV4NAY SD 
RV4NAY SD 
RV4NAY SD 



102A 
502A 
103A 
253A 
503A 
104A 
105A 



IK 

5K 

10K 

25K 

S0K 

100K 

lMeg 



1 1 MIN 



LOW PROFILE 
(TIN) SOCKETS 



1-24 



25-49 



50-100 



8 pin LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
36 pin LP 
40 pin LP 



.17 
.20 
.22 
.29 
.34 
.37 
.38 
.45 
.60 
.63 



.16 
.19 
.21 
.28 
.32 
.36 
.37 
.44 
.59 
.62 



.15 
.18 
.20 
.27 
.30 
.35 
.36 
.43 
.58 
.61 



Tmrrr 

8 pin SG 
14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 pin SG 
36 pin SG 
40 pin SG 



SOLDERTAIL (GOLD) 
STANDARD 



1-24 



25-49 



50-100 



.39 

.49 

.54 

.59 

.79 

1.10 

1.65 

1.75 



.35 

.45 

.49 

.53 

.75 

1.00 

1.40 

1.59 



.31 
.41 
.44 
.48 
.69 
.90 
1.26 
1.45 



$1.35 each 

3/4 Watt OP 70°C 
1 5 turn pot. Linear 
taper. Printed cir- 
cuit mount. 

Part No. 



KtSzte 



830P- SOohm 

830P-100ohm 

830P-500ohm 

830P-1K 

830P-2K 



Part No. 

830P- 5K 
830P-10K 
830P-20K 
830P-50K 



Part No. 

830P-100K 
830P-200K 
830P-5O0K 
830P-lMeg 



1 1 II III 



SOLDERTAIL 
STANDARD (TIN) 



14 pin ST 
16 pin ST 
18 pin ST 
24 pin ST 
28 pin ST 
36 pin ST 
40 pin ST 



1-24 



25-49 



50-100 



.27 
.30 
.35 
.49 
.99 
1.39 
1.59 



.25 
.27 
.32 
.45 
.90 
1.26 
1.45 



.24 
.25 
.30 
.42 
.81 
1.15 
1.30 




WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



1-24 



25-49 



SO- 100 



8 pin 
10 pin 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 
36 pin 
40 pin 



WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 



.59 

.69 

.79 

.85 

.99 

1.19 

1.49 

1.39 

1.69 

2.19 

2.29 



.54 

.63 

.73 

.77 

.90 

1.08 

1.35 

1.26 

1.53 

1.99 

2.09 



.49 

.58 

.67 

.70 

.81 

.99 

1.23 

1.14 

1.38 

1.79 

1.89 



1/4 WATT RESISTOR ASSORTMENTS -5% 



ASST. 1 5ea. 



10 Ohm 
27 Ohm 



12 Ohm 
33 Ohm 



15 Ohm 
39 Ohm 



18 Ohm 
47 Ohm 



22 Ohm 
56 Ohm 



ASST. 2 5ea. 



68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 
180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 



50 P c$. $1.95 

50 pes. $1.95 



ASST. 3 5ea. 



470 Ohm 560 Ohm 680 Ohm 820 Ohm IK 
1.2K 1.5K 1.8K 2.2K 2.7K 



50 pes. $1.95 



ASST. 4 5ea. 



3.3K 
8.2K 



3.9 K 
10K 



4.7K 
12 K 



5.6K 
15K 



6.8 K 
18K 



50 pes. $1.95 



ASST. 5 


5 m. 


22K 
56K 


27K 
68K 


33 K 
82 K 


39K 
100K 


47K 
120K 


50 pes. 


$1.95 


ASST. 6 


5 m. 


150K 
390K 


180K 
470K 


220 K 
560K 


270K 
680K 


330K 
820K 


50pcs. 


$1.95 


ASST. 7 


5ea. 


IM 
2.7M 


1.2M 
3.3M 


1.5M 

3.9M 


1.8M 
4.7M 


2.2M 
5.6M 


50 pes. 


$1.95 



ASST. 8R 



Includes Resistor Assts. 17 (350 pes.) 



$10.95 ea. 



$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage — Add 5% plus $1 Insurance 
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ameco 



ELECTRONICS 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 



DIMMr^DIL 



Part No. Function Price 

7045IPI CMOS Precision Timer 14.95 

7045EV/KU* Stopwatch Chip, XTL 22.95 

7106CPL 3Vj Digit A/D (LCD Drive) 16.95 

7106EV/Kit* IC. Circuit Board. Display 34.95 

7107CPL 3Vj Digit A/D (LED Drive) 15.95 

7107EV/KU* IC. Circuit Board. Display 28.95 

7116CPL 3Vj Digit A/D LCD Dis. HLD. 18.95 

7117CPL 3V 2 Digit A/D LED Dis. HLD. 17.95 

7201IDR Low Battery Volt Indicator 2.25 

7205IPG CMOS LED Stopwatch/Timer 12.95 

720SEV/Kit» Stopwatch Chip. XTL 19.95 

7206CJPE Tone Generator 5.15 

7206CEV/Kit* Tone Generator Chip. XTL 9.95 

7207AIPD Oscillator Controller 6.50 

7207AEV/Kit* Freq. Counter Chip, XTL 11.10 

72081 PI Seven Decade Counter 17.95 

7209IPA Clock Generator 3.95 

7215IPG 4 Func. CMOS Stopwatch CKT 13.95 

7215EV/KU* 4 Func. Stopwatch Chip, XTL 19.95 

7216AIJI 8-Diglt Univ. Counter C.A. 32.00 

7216CIJI 8-Digit Freq. Counter C.A. 26.95 

7216DIPI 8-Diglt Freq. Counter CC 21.95 

7217IJI 4-Digit LED Up/Down Counter 12.95 

7218CUI 8-Digit Univ. LED Drive 10.95 

7224IPL LCD 4V» Digit Up Counter DRI 11.25 

7226AIJL 8-Digit Univ. Counter 3\.95 

7226AEV/KU* 5 Function Counter Chip, XTL 74.95 

7240IJE CMOS Bin Prog. Timer/Counter 4.95 

7242IJA CMOS Divide-by-256 RC Timer 2.05 

7250IJE CMOS BCD Prog. Timer/Counter 6.00 

7260IJE CMOS BCD Prog. Timer/Counter 5.25 

7555IPA CMOS 555 Timer (8 pin) 1.45 

7S56IPD CMOS 556 Timer (14 pin) 2.20 

7611BCPA CMOS Op Amp Comparator 5MV 2.25 

7612BCPA CMOS Op Amp Ext. Cmvr. 5MV 2.95 

7621BCPA CMOS Dual Op Amp Comp. 5MV 3.95 

7631CCPE CMOS Tri Op Amp Comp. 10MV 5.35 

7641CCPD CMOS Quad Op Amp Comp. 10MV 7.50 

7642CCPD CMOS Quad Op Amp Comp. 10MV 7.50 

7660CPA Voltage Converter 2.95 

8069CCQ SOppm Band- GAP Volt Ref. Diode 2.50 

8211CPA Volt Ret/Indicator 2.50 

8212CPA Volt Ref/lndicator 2.50 
* INTERSIL'S EVALUATION KITS 



74CO0 
74C02 
74C04 
MC08 
74C10 
74C14 
MC20 
74C30 
74C42 
74C48 
74C73 
74C74 
74C8S 
74C86 
74C89 
74C90 
74C93 
74C95 



.39 

.39 

.39 

.39 

.39 

.75 

.39 

.39 

1.39 

1.95 

.79 

.79 

1.95 

.99 

6.95 

1.29 

1.29 

1.59 



74C 



74C106 
74C107 
74C151 
74C154 
74C157 
74 C 160 
74C161 
74C162 
74C163 
74 C 164 
74C173 
74C174 
74C175 
74C192 
74 C 193 



.75 
1.89 
2.95 
3.95 
2.25 
1.69 
1.60 
1.49 
1.69 
1.59 
1.39 
1.39 
1.39 
1.69 
1.69 



74 C 195 

74C221 

74C240 

74 C 244 

74C373 

74C374 

74C901 

74C903 

74C911 

74C912 

74C915 

74C917 

74C922 

74C923 

74C925 

74C926 

80C9S 

80C97 



1.59 

1.95 

2.25 

2.25 

2.49 

2.59 

.89 

1.15 

10.95 

10.95 

1.69 

10 95 

5.49 

5.75 

7.50 

7.50 

.79 

.79 



LH0002CN 

LM10CLH 

LM11CLH 

LH0070-OH 

TL071CP 

TL072CP 

TL074CN 

LH0082CD 

TL082CP 

TL084CN 

LH0094CD 

LM300H 

LM301CN 

LM302H 

LM304H 

LM305H 

LM307CN 

LM308CN 

LM309H 

LM309K 

LM310CN 

LM311H 

LM312H 

LM317MP 

LM317T 

LM317K 

LM318CN 

LM319N 

LM320K-5 

LM320K-12 

LM320K-15 

LM320T-5 

LM320T-12 

LM320T-15 

LM323K-5 

LM324N 

LM329DZ 

LM331N 

LM334Z 

LM335Z 

LM336Z 

LM337T 

LM337MP 

LM338K 

LM339N 

LM340K-5 

LM340K-12 

LM340K-15 



6.85 

4.50 

4.75 

6.05 

.79 

1.39 

2.49 

35.80 

1.19 

2.19 

36.80 

.99 

.35 

1.95 

1.95 

.99 

.45 

1.00 

1.95 

1.25 

1.75 

.90 

2.49 

1.15 

1.75 

3.95 

1.95 

1.95 

1.35 

1.35 

1.35 

1.2S 

1.25 

1.25 

5.95 

.99 

.65 

3.95 

1.30 

1.40 

1.75 

1.95 

1.15 

6.95 

.99 

1.35 

1.35 

1.35 



LINEAR 



LM340T-5 

LM340T-12 

LM340T-15 

LM341P-5 

LM341P-12 

LM341P-15 

LM342P-5 

LM342P-12 

LM342P-15 

LM348N 

LM350K 

LF351N 

LF353N 

LF355N 

LF356N 

LM358N 

LM359N 

LM370N 

LM373N 

LM377N 

LM380N 

LM381N 

LM382N 

LM384N 

LM386N-3 

LM387N 

LM389N 

LM392N 

LF398N 

LM399H 

TL494CN 

TL496CP 

NE510A 

NE529A 

NE531H 

NE536H 

NE540H 

NE544N 

NE550A 

NE555V 

LM556N 

NE564N 

LM565N 

LMS66CN 

LM567V 



1.25 

1.25 

1.25 

.75 

.75 

.75 

.69 

.69 

.69 

1.25 

5.75 

.60 

1.00 

1.10 

1.10 

1.00 

1.79 

4.49 

3.25 

2.95 

1.25 

1.95 

1.79 

1.95 

1.29 

1.45 

1.35 

.69 

4.00 

5.00 

4.49 

1.75 

6.00 

4.95 

3.95 

6.00 

6.00 

4.95 

1.30 

.39 

.99 

3.95 

1.25 

1.95 

1.25 



NE570N 

LM702H 

LM703CN 

LM709N 

LM710N 

LM7UN 

LM723N 

LM733N 

LM739N 

LM741CN 

MC1741SCG 

LM747N 

LM748N 

LM1014N 

LM1310N 

LM1458CN 

LM1488N 

LM1489N 

LM1496N 

LM 1556 V 

LM1S00N 

LM1877N-9 

LM1889N 

LM1896N 

LM2002T 

LM2877P 

LM2878P 

LM2896P-1 

LM3189N 

LM3900N 

LM3905CN 

LM3909N 

LM3914N 

LM3915N 

LM3916N 

RC4136N 

RC4151NB 

RC4194TK 

RC4195TK 

KB4428 

KB4429 

LM4500A 

ICL8038B 

LM13080N 

LM13600N 

75138N 

75450 N 

7S4S1CN 



4.95 

.79 

.89 

.29 

.79 

.79 

.69 

1.00 

1.19 

.35 

3.00 

.79 

.59 

2.75 

1.95 

.59 

1.25 

1.25 

1.95 

1.75 

2.95 

3.25 

3.20 

1.75 

1.49 

2.05 

2.25 

2.25 

2.95 

.69 

1.25 

1.15 

3.95 

3.95 

3.95 

1.25 

3.95 

5.95 

5.49 

4.25 

5.95 

3.25 

4.95 

1.29 

1.49 

1.95 

.89 

.39 



CAPACITOR CORNER 



50 VOLT CERAMIC DISC CAPACITORS 



Value 

10 pf 

22 pf 

47 pf 

100 pf 

220 pf 

470 pf 



1-9 
.08 
.08 
.08 
.08 
.08 
.08 



10-99 
.06 
.06 
.06 
.06 
.06 
.06 



100+ 

.05 

.05 

.05 

.05 

.05 

.05 



Value 

.OOluF 

.004 /m F 

.01*iF 

.022/iF 

.047l(F 

• IMF 



1-9 

.08 
.08 
.08 
.09 
.09 
.15 



10-99 

.06 

.06 

.06 

.07 

.07 

.12 



.OOlmf 
.0O22mf 
.0047mf 
.Olrnf 



100 VOLT MYLAR FILM CAPACITORS 



.12 
.12 
.12 

.12 



.10 
.10 
.10 
.10 



.07 
.07 
.07 
.07 



.022m f 
.047mf 
.lmt 
.22m f 



.13 
.21 
.27 
.33 



.11 
.17 
.23 
.27 



100+ 

.05 

.05 

.05 

.06 

.06 

.10 

.08 
.13 
.17 
.22 



+20% DIPPED TANTALUMS (Solid) CAPACITORS 



.1/35V 
. 15/35 V 
. 22/35 V 
. 33/35 V 
.47/35V 
.68/35 V 
1.0/35V 



.39 
.39 
.39 
.39 
.39 
.39 
.39 



.34 
.34 
.34 
.34 
.34 
.34 
.34 



.29 
.29 
.29 
.29 

29 
.29 

29 



1.5/35V 
2.2/3SV 
3. 3/25 V 
4. 7/25 V 
6.8/25V 
15/25 V 
22/6V 



.41 
.51 
.53 
.63 
.79 
1.39 
.79 



.37 
.45 
.47 
.56 
.69 
1.25 
.69 



.29 
.34 
.37 
.45 
.55 
.95 
.55 



MINI. ALUMINUM ELECTROLYTIC CAPACITORS 



.47/50V 
1.0/SOV 
3. 3/50 V 
4. 7/25 V 
10/25 V 
10/SOV 
22/25V 
22/50V 
4 7/25 V 
47/50V 
100/25V 
100/50V 
220/25 V 
220/SOV 
4 70/25 V 
1000/16V 
2200/ 16 V 



Ax 



iai Lead 
.16 .14 



.19 
.17 
.18 
.18 
.19 
.19 
.24 
.25 
.29 
.28 
.41 
.39 
.49 
.54 
.79 
.89 



.16 
.15 
.15 

15 
.16 
.16 
.20 
.21 
.25 
.24 
.37 
.34 
.45 
.49 
.69 

79 



.10 
.12 
.11 
.11 
.11 
.12 
.12 
.18 
.19 
.23 
.22 
.34 
.33 
.41 
.45 
.61 
.69 



.47/25V 
.4 7/50 V 
1.0/16V 
1.0/25V 
1.0/50V 
4. 7/16 V 
4. 7/25 V 
4.7/50V 
10/ 16 V 
JO/25 V 
10/S0V 
4 7/50 V 
100/16V 
100/25 V 
100 /50V 
220/ 16 V 
4 70/25 V 



Rad 



iai Lead 
.15 .13 



.16 
.15 
.16 
.17 
.15 
.16 
.17 
.15 
.16 
.17 
.25 
.21 
.25 
.37 
.25 
.35 



.14 
.13 
.14 
.15 
.13 
.14 
.15 
.13 
.14 
.15 
.21 
.17 
.23 
34 
.21 
.31 



.12 
.13 
.12 
.13 
.14 
.12 
.13 
.14 
.12 
.13 
.14 
.19 
.14 
.21 
.31 
.19 
.27 
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/a 



National 
Semiconductor 



Clock Modules 

12V DC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS: 

• In dash autoclocks 

• After-market auto/ 
RV clocks 

• Aircraft marine clkt. 

• 12VDC oper. instru. 

• Portable/battery 
powered instrumnts. 

Features Bnght 0.3" green display- Internal crystal time- 
base. 1 0.5 sec. /day accur. Auto, display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete -just add switches and lens. 

MA10 03 Module $16.95 

MA1023 .7" Low Cost Digital LED Clock Module 8.05 

MA1026 .7" Dig. LED Alarm Clock/Thermometer 18.95 

MA5036 .3" Low Cost Digital LED Clock/Timer 6.95 

MA1002 .5" LED Display Dig. Clock & Xformer 9.95 





2 National Semiconductor 

RAM SALE 



MICROPROCESSOR COMPONENTS 



8080A/8080A SUPPORT DEVICES 

iNsaoaoA cpu 

DPS212 (-Bit Input/Output 

DPS214 Priority Interrupt Control 

DP8216 Bi-Dlrectlonal Bus Driver 

OPS224 Clock Generator/Driver 

DPS22* Bus Driver 

DPl?2t System Controller/Bus Driver 

DPS231 System Controller 

INS4243 I/O Expander for 48 Series 

INS42S0 Asynchronous Comm. Element 

DPttil Prog. Comm. I/O (USART) 

DPS2S3 Prog. Interval Timer 

DP8255 Prog. Peripheral I/O (PPI) 

DP8257 Prog. DMA Control 

DP8X9 Prog. Interrupt Control 

DP127S Prog. CRT Controller 

OPB279 Prog. Keyboard/Display Interface 

UPS300 Octal Bus Receiver 

DPU03 System Timing Element 

DPS3M S-Bit Bi Directional Receiver 

DP1307 8-Bit B'-Uirectional Receiver 

■• - -x. 8-Bit Bi Directional Receiver 



6. SO 

3.35 

5.95 

3.49 

3.95 

3.49 

4.95 

5.95 

9.95 

16.95 

7.9S 

14.95 

9.95 

19.96 

14.96 

49.95 

19.95 

6.95 

6.95 

3.95 

3.96 

3.95 



■ 6800/6800 SUPPORT DEVICES 



MM5290N-4 (mk4116/upd416) . . $4.95 each 

16K DYNAMIC RAM (250NS) 

(8 EACH $39.95) (100 EACH $450.00/lot) 

MM5290J-2 (MK4H6/UPD416) . . $6.95 each 

16K DYNAMIC RAM (150NS) 

(8 EACH $49.95) (100 EACH $550.00/lot) 

MM5298J-3A $3.25 each 

8K DYNAMIC RAM (LOW HALF OF MM5290J) 200NS 
(8 EACH $23.95) (100 EACH $250.00/lot) 

MM21 14-3 $5.95 each 

4K STATIC RAM (300NS) 

(8 EACH $43.95) (100 EACH $450.00/lot) 

MM2114L-3 $6.25 each 

4K STATIC RAM (LOW POWER 300NS) 
(8 EACH $44.95) (100 EACH $475.00/lot) 



MC&tOO 

MC6802CP 

MC6I10API 

MC6821 

MC6I28 

MC6830L8 

MC6850 

MC6852 

NICM60 

MC6K2 

MC6M0A 



MPU 

MPU with Clock and RAM 

121x1 Static RAM 

Peripheral Inter. Adapt (MC6I20) 

Priority Interrupt Controller 

1024xl-Blt ROM (MCUA30-I) 

Asynchronous Comm. Adapter 

Synchronous Serial Data Adapter 

0-600PPS Digital MODEM 

2400OPS Modulator 

Quad 3- State Bus. Trans. (MCST26) 

MICROPROCESSOR CHIPS — 



14.95 
19.95 
4.95 
7.49 
10.95 
14.95 
6.95 
6.95 
10.95 
12.96 
2.25 



EPROM Erasing Lamp 




• Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc. 

• Erases up to 4 chips within 20 minutes. 

• Maintains constant exposure distance of one inch. 

• Special conductive foam liner eliminates static build-up. 

• Built-in safety lock to prevent UV exposure. 

• Compact - only 7-5/8" x 2-7/8" x 2" 

• Complete with holding tray for 4 chips. 

UVS-11E $79.95 




Jumbo 6-Digit Clock Kit 

• Four .630 "ht. and two 300"ht. 
common anode displays 

• Uses MM5314 clock chip 

• Switches for hours, minutes and hold functions 

• Hours easily viewable to 30 feet 

• Simulated walnut case 

• 115V AC operation 

• 12 or 24 hour operation 

• Includes all components, case and wall transformer 

• Sue: 6%" x 3-1/8" x IV 

JE747 $29.95 



ZK (780C) CPU (MK3H0N) (2MH2) 13.95 

ZI0A (7S0-1) CPU (MK3H0N-4) |4MHj| 15.95 

CDPU02 CPU 19.95 

2650 MPU 16.95 

I DM2901 ADC CPU— 4-Blt Slice (Com. Temp. Grade) 19.95 

MCS6S02 MPU w /Clock (6SK Bytes Memory) 11.96 

INS803JN-6 MPU— »-Blt (6MHz) 16.95 

INS8039N-6 CPU— Sgl. Chip l-BIt (12tDyt.es RAM) 19.95 

INS8040N-6 CPU (2M Bytes RAM) 24.95 

INS8070N CPU— 64 Bytes RAM 24.95 

INS8073N CPU w/Baslc Micro Interpreter 29.95 

P80S6 CPU 19.95 

INS8900 CPU— 16-Bit 29.95 

TMS9900JL MPU— 16-Bit 49.95 

SHIFT REGISTERS 

MMSOOH Dual 25-Bit Dynamic .50 

MM503H Dual 50-Bit Dynamic .50 

MM506H Dual 100-Bit Static .50 

MM510H Dual 64-Bit Accumulator .50 

MM1402 256-Bit Dynamic 3.95 

MM5013 1024-Bit Dynamic/Accumulator 1.95 

MM5016H 500/512-Bit Dynamic .89 

MM5034N Octal 10-Bit 9.95 

MM5035N Octal W-Bit 9.95 

2504V(1404A) 1024-Bit Dynamic 3.95 

25UN Hex 32-Bit Static 4.95 

2522V Dual 132-Bit Static 2.95 

2524V 512-Bit Dynamic .99 

2525V 1024-Bit Dynamic 2.95 

2527V Dual 256-Bit Static 2.95 

2521V Dual 250 Bit Static 4.00 

2529V Dual 240-Bit Static 4.00 

2532N Quad 80-Bit Static 2.95 

3341PC Ftfo (Dual tO) 6.95 



■DATA ACQUISITION (CONTINUED)- 



ADC0W9CCN 8-Bit A/D Converter (t-Ch. Multi.) 5.2S 

ADC0117CCN t-BIt A/D Converter (16-Ch. Multi.) 10.95 

DAC1000LCN 10-BitD/AConv. Micro. Comp. (0.05%) 13.98 

DAC10MLCN 10-BitD/AConv. Micro. Comp. (0.20%) t.9S 

DAC1020LCN 10-BltD/A Converter (0.05% L-in.) 1.49 

DAC1022LCN 10-Bit D/A Converter (0.20% Lin.) 5.95 

DAC1222LCN 12-Bit D/A Converter (0.20% Lin.) 9.95 

CD40S1N t-Channel Multiplexer 1.19 

AY-5-1013 30K BAUD UART 5.96 

RAM'S 



1101 256x1 Static 1.49 

1103 1024x1 Dynamic 99 

2101 (1101) 256x4 Static 3.96 

2102 1024x1 Static 175 
21L02 1024x1 Static 196 

2111 (till) 256x4 Static 3.95 

2112 256x4 Static MOS 4.96 
2114 1024x4 Static 4S0ns 5.96 
2114L 1024x4 Static 450ns Low Power 6.96 
2114-3 1024x4 Static 300ns 7.49 
2114L-3 1024x4 Static 300ns Low Power 7.95 
2117 16,384x1 Dynamic 550ns (housemarkerj) 4.96 
4116 (UPD416) 16K Dynamic 250ns 4.95 
MM2147J 4096x1 Fast 70ns 19.95 
5101 256x4 Static 7.95 
MM5261 1024x1 Dynamic Fully Decoded .99 
MM5262 2Kxl Dynamic -25 
MMS2SO/2107 4096x1 Dynamic 4.96 
MMS290J-2(4116) 16K Dynamic 150ns (UPD4J6) 6.95 
MM529tJ-3A IK Dyn. 200ns (lower Vi of MM5290J) 4.96 
7419 16x4 Static \M 
UPD414/MK4027 4K Dynamic 16-pin 4.96 
TMS4044-4SNL 4K Static 14.96 
TMS404S 1024x4 Static 14.95 

PROMS/EPROMS 

1702A 2K UV ErasaBle PROM 5.95 

2701 IK EPROM 9.9S 

TMS2716 16K EPROM (-SV, *5V, *12V) 19.96 

2716lntel(2516)TI 16K EPROM (Single -5V) 17.96 

2732lntel(2J32)TI 32K EPROM 49.96 

2751 IK EPROM (4S0ns) (Single +SV) 7.96 

5203 2048 PROM 14.96 

I2S23(74S1II) 32x1 PROM (Open Collector) 4.95 

I2S11S 4096 Bipolar PROM 19.96 

82S123(74S2»8) 32x1 Trl-State Bipolar PROM 4.95 

I2S1B IK PROM 29.96 

ROM'S 



AF100-1CN 

AF121-1CJ 

AF122-1CJ 

LM3WAH 

LM334/ 

LM335Z 

LF3S6N 

LF39IN 

LM399H 

AOC06O4LCN 

DAC0I06LCN 



■ DATA ACQUISITION 

Universal Active Filter 2.5% 5.95 

Touch Tone Low Pass Filter 19.95 

Touch Tone Low Pass Filter 19.95 

Super Gain Op Amp 1.00 

Constant Current Source 1.30 

Temperature Transducer 1.40 

if I T Input Op Amp' 1.10 

Sample t Hold Amplifiers 3.95 

Temp. Comp. Prec. Ret. (.5ppm/C°) 4.96 

8-Bit A/D Converter (1 LSB) 4.95 

8 Bit D/A Converter (0.71% Lin.) 2.25 



2513(2140) Character Generator (upper Case) 9.96 

2613(3021) Character Generator (Lower Case) 9.96 

2516N Character Generator 10.95 

MM5230N 2041-Bit Read Only Memory 1.9S 



NMOS READ ONLY MEMORIES 

MCM66710P 128x9x7 ASCII Shitted w/Greek 13.50 

MCM66740P 121x9x7 Math Symbol 1 Pictures 13.50 

MCM667S0P 121x9x7 Alpha. Control Char. Gen. 13.50 



MICROPROCESSOR MANUALS 

M-ZIO User Manual 7.50 

M-CDP1I02 User Manual 7.50 

M-2650 User Manual 5.00 

SPECIAL FUNCTION 

Dual MOS Clock Driver (SMZ) 3.50 

Dual MOS Clock Driver (5MZ) 1.96 

Floppy Disc Controller 24.95 

Communication Chip 19.95 

Microprocessor Real Time Clock 8.96 

Microprocessor Compatible Clock 11.96 

Microcontroller with 64-Digit RAM 6.95 
and Direct LED Drive 

Microcontroller with 64-Digit RAM 7.49 
t Direct LEO Drive w/N Buss Int. 
32-Seg.VAC Fluor. Driver (20-pin pkg.) 3.2S 



DS0025CN 

DS0026CN 

INS1771N-1 

INS2651N 

MM5I167N 

MM58174N 

COP402N 

COP402MN 

COP470IM 



■TELEPHONE/KEYBOARD CHIPS 



AY -5-9100 Push Button Telephone Dialer 14.95 

AY -6-9200 Repertory Dialer 14.95 

AY-5-9S00 CMOS Clock Generator 4.95 

AY-5-2376 Keyboard Encoder (It keys) 11.96 

HD0165-5 Keyboard Encoder (16 keys) 7.96 

74C922 Keyboard Encoder (16 keys) 5.49 

74C923 Keyboard Encoder (20 keys) 5.75 

MM53190N Push Button Pulse Dialer 7.96 

MM57499N 96/144-Key Serial Keyboard Encoder 1.95 



6-Digit Clock Kit 




• Bright .300 ht. comm. cath 
ode display 

• Uses MM5314 clock chip 

• Switches for hours, minutes 
and hold modes 

• Hrs. easily viewable to 20 ft. 

• Simulated walnut case 

• 1 1 5 V AC operation 

• 12 or 24 hr. operation 

• Incl. all components, case & 
wall transformer 

• Size: 6H" x 3-1/8" x 1 %" 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 



JE701 $19.95 




JE215 Adjustable 
Dual Power Supply 

General Description. The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

Supply. FEATURES 

• Adjustable regulated power supplies, 
pos. and neg. 1.2V DC to 15V DC 

-^ - • Power Output (each supply): 

5VDC (s> 500mA, 10VDC(s> 750mA, 
1 2V DC @ 500mA, and 
15VDC(y> 175mA. 

• Two, 3 terminal adj. IC regulators 
with thermal overload protection. 

• Heat sink regulator cooling 

• LED "on" indicator 

• Printed Board Construction 

• 120V AC input 

• Size: 3 1/2"w x 5 1/16"L x 2"H 

JE21 5 Adj. Dual Power Supply Kit (as shown) . . $24.95 



*- 




High strength epoxy molded 
end pieces in mocha brown 
finish. 

Sliding rear/bottom panel for 
service and component ac- 
cessibility. 

Top /bottom panels. 080 thk 
alum. Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 

Vented top and bottom 
panels for cooling efficiency. 

Rigid construction provides 
unlimited applications. 



CONSTRUCTION: 

The "DTE" Blank Desk Top Electronic Enclosuresare designed to blend and complement 
today's modern computer equipment and can be used in both industrial and home. The 
end pieces are precision molded with an internal slot (all around) to accept both top and 
bottom panels. The panels are then fastened to V*" thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 
tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 



Enclosure 
Model No. 




Panel 
Width 



8.00" 



10.65' 



14.00' 



PRICE 



$29.95 



$32.95 



$34.95 



w 



* . 




(Picture not shown but similar in construction to above) 
JE200 Reg. Power Supply Kit (5VDC, 1 amp) . . $14.95 
JE205 Adapter Brd. (to JE200) i5.< 9 & 12V. $12.95 
JE210Var.Pwr.Sply. Kit, 5 15VDC, to 1.5amp. $19.95 



$10.00 Mm. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage - Add 5% plus $1 Insurance 



»^41 



Spec Sheets - 25* 

Send 41* Postage for your 

FREE 1981 JAMECO CATALOG 




ameco 



ELECTRONICS 



PHONE 

ORDERS 

WELCOME 

(415)592-8097 



4/81 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



JS-5K 




JOYSTICKS 

H 




VC-40 



JS-5K 5K Linear Taper Pots $5.25 

JS-100K 100K Linear Taper Pots $4.95 

JVC-40 40K (2) Video Controller in case . . . $5.95 



AC and DC Wall Transformers 




Idtil tor um with clocki. 
oarrws powtr uipplMi or 
any other typt of AC or 
DC application. 



Part No. Input Output Price 

AC 250 117V/60Hz 12 VAC 250mA $3.95 

AC 500 117V/60H2 12 VAC 500mA $4.95 

AC1000 117V/60H* 12 VAC lamp $5.95 

AC1700 117V/60Hz 9 VAC 1.7 amp $6.95 

DV 9200 117V/60HZ 9VDC200mA $3.25 

DC 900 120V/60HZ 9 VDC 500mA $3.95 



CONNECTORS 




OB25P D Submimature Plug $2.95 

DB25S D Subminiature Socket $3.50 

DB51226 Cover for DB25P/S $1.75 

22/44SE P.C. Edge (22/44 Pin) $2.95 

UG88/U BNC Plug $1-79 

UG89/U BNC Jack $3.79 

UG17S/U UHF Adapter $ .49 

S0239 UHF Panel Recp $1.29 

PL258 UHF Adapter $1.60 

PL259 UHF Plug $160 

UG260/U BNC Plug $1.79 

UG1094/U BNC Bulkhead Recp $1.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. 
Kit comes complete with: 

• 8 ea. MM5290 (UPD416/4116) 16K Dyn. Rams (*NS) 

* Documentation for Conversion 

TRS-16K2 '150NS $49.95 

TRS-16K4 -250NS $39.95 

JE610 ASCII 
Encoded Keyboard Kit 




The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62 keys), IC's, sockets, connector, electronic compo- 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and —12V 
<a> 10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided tor custom 
applications. Caps lock for uppercase-only alpha charac- 
ters. Utilizes a 2376 (40-pin) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16-pin dip or 
18 pin edge connector. Size: 3'/i"H x 14y,"W x 8%"D 

JE610/DTE-AK (as pictured above) . $124.95 

.rem l/i* 62-Key Keyboard, PC Board. -. 7Q nr 
JbblU Kit & Components (no case) ^ /il.»0 

K62 62-Key Keyboard (Keyboard only) . . .$ 34.95 

DTE-AK (case only - 3«. ,, Hxll"Wx8*"D)$ 49.95 



JE600 
Hexadecimal Encoder Kit 




FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 



The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8 bit microprocessor 
or 8 bit memory circuits. Three additional keys are pro- 
vided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. AJso included is a key entry strobe. 
Features: Full 8 bit latched output for microprocessor 
use. Three user define keys with one being bistable 
operation. Oebounce circuit provided for all 19 keys, 
g LED readouts to verify entries. Easy interfacing with 
standard 16-pin IC connector. Only +5VDC required 
for operation. Size: 3'/."H x 8%"W x 8VD 

JE600/DTEHK (as pictured above) ■ ■ $99.95 

Ir - An „.. 19-Key Hexadec. Keyboard, ^,-q qc 

JE600 Kit PC Board t Cmpnts. (no case) . . *0».»0 

K19 19-Key Keyboard (Keyboard only) .... $14.95 

DTE-HK (case only -3%"Hx8WWx8%"D) $44. 



95/ 



^•Reader Service — see page 210 
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CompuPro computers don't JUST work: 

they WORK, and WORK, and WORK, and WORK, and 

If there's anything more important than throughput, it's reliability: that's why CompuPro System Components are painstakingly 
engineered not just to work, but to keep on working. Say goodbye to unexplained system hardware glitches - CompuPro products 
conform to all IEEE 696/S-1 00 specifications, thereby ensuring well integrated (and predictable) system performance. Also, should a 
system malfunction ever occur, the bus oriented nature of S-100 machines allows you to simply pull out the bad board and plug in a 
replacement. . .and when you depend on a computer, you know what it means to minimize down time. 

All CompuPro products meet the most demanding mechanical and electrical standards, and are backed with one of the best 
warranties in the business (1 year limited warranty on all products, 2 year limited warranty with exchange program for products 
qualified under the Certified System Component program). 

Sure, computers can be great intelligent toys ; but for scientific, industrial, and commercial applications, toys aren't good 
enough. You need a computer that works, works right, and keeps on working : you need CompuPro system components. 

NEW! DISK 1: THE ULTIMATE f\ COMPUTER ENCLOSURE 

a/t $495, csc $595 DISK CONTROLLER. 



Finally, a disk controller worthy of the CompuPro name. This 
state of the art design uses properly implemented DMA with 
artibration, meaning that Disk 1 can co-exist - without any 
conflict whatsoever - on the same bus as other DMA devices. And 
because Disk 1 has 24 bit DMA addressing (not memory mapped), 
you have access to a full 16 megabyte memory map. 

What about speed? Disk 1 transfers data independently of CPU 
speed, allowing operation with 6 MHz Z80s ' * . Versatility? Disk 1 
handles up to four 8" or 5.25" floppy disk drives (including 96 
track high density minifloppies), single or double sided, single or 
double density (soft sector). Convenience? Disk 1 includes BIOS 
for CP/M-80"* , as well as on-board boot for automatic startup 
and on-board serial port for system initialization startup. 
Compatibility? Disk 1 is compatible with MP/M (S) * , OASIS, 
CP/M-80, and CP/M-86. Reliability? Uses industry-standard, 
third generation controller chips and the same design excellence 
that is a part of every CompuPro product. 

We weren't going to put out another me-too disk controller... 
and we didn't. The CompuPro Disk Controller is here. 

SYSTEM SUPPORT 1 
MULTIFUNCTION BOARD 

$295 Unkit, $395 A/T, $495 CSC 
This multi-purpose S-100 board provides sockets for 4K of extended 
address EPROM or RAM (2716 pinout) with one battery backup socket; 
battery backup month/day/year/time crystal clock with BCD outputs; 
optional math processor (951 1 or 951 2); full RS-232 serial port; three 16 
bit interval timers (cascade or use independently); two interrupt 
controllers service 15 levels of interrupts; power fail indicator; and 
comprehensive owner's manual with numerous software examples. 
Conforms fully to all IEEE 696/S-100 standards. (Add $195 to the above 
prices for the optional 9512 math processor.) 

SOFTWARE 

8088/8086 MONITOR-DEBUGGER : Supplied on single sided, single 
density soft-sector 8" disk. CP/M"* compatible. Great development 
tool; mnemonics used in debug conform as closely as possible to 
current CP/M"* DDT mnemonics. $35. 

PASCAL/M* FROM SORCIM: PASCAL -easy to learn, easy to 
apply - can give a microcomputer with CP/M** more power than many 
minis. We supply a totally standard Wirth PASCAL/M* 8" diskette 
and comprehensive manual. Specify Z-80* or 8080/8085 version. $175. 



Most CompuPro products are available in Unkit form, Assembled/Tested, or 
qualified under the high-reliability Certified System Component (CSC) program (200 
hour burn-in. more). Note: Unkits are not intended for novices, as de-bugging may 
be required due to problems such as IC infant mortality. Factory service is available 
for Unkits at a flat service charge. 



Introductory price: $795 (specify rack mount or desk top version) 
Includes fused, constant voltage power supply (+8V at 25 Amps, 
±16V at up to 6 Amps); 20 slot shielded/active terminated 
motherboard; and deluxe enclosure with dual AC outlets on rear, 
heavy-duty line filter, circuit breaker, quiet ventilation fan, and reset 
switch. Rack mount version includes slides for easy pull-out from rack 
frame. 

Also available: COMPUTER ENCLOSURE 1. Same as above, but 
less power supply and mortherboard. $289 desktop, $329 rack mount. 

PRICE BREAKTHROUGH ON 16K 
MEMORY EXPANSION - 8 RAMS/$29 

These top quality, low power, high speed (200 ns) 16K dynamic 
RAMs expand memory in TRS-80* -I, -II, and -III computers (color 
model too) as well as machines made by Apple, Exidy, Heath H89, 
newer PETs, etc. Backed by 1 year limited warranty. Add $3 for two dip 
shunts plus TRS-80* conversion instructions. Limited quantity. 

S-100 MEMORIES FROM THE 
MEMORY LEADER 

CompuPro memories feature fully static design to eliminate dynamic 
timing problems, full conformance to all IEEE 696/S-100 specifica- 
tions, high speed operation (4/5 MHz Unkit, 10 MHz A/T and CSC), low 
power consumption, extensive bypassing, and careful thermal design. 



Unkit 
8KRAM2A $159 

16K RAM 14 (extended addressing) $279 

16K RAM 20-16 

(extended addressing and bank select) $319 

24K RAM 20-24 

(extended addressing and bank select) $429 

32K RAM 20-32 

(extended addressing and bank select) $559 



A/T CSC 

$189 $239 

$349 $429 

$399 $479 

$539 $629 

$699 $799 



L_J 



NEW! 64K STATIC RAM 17 . Amazingly low power in a 64K 
fully static RAM board: less than 500 mA maximum, 250 mA 
typical! It's fast, too; runs with 6 MHz Z-80 r '* CPUs, or 10 MHz 
8080-family CPUs (8085, 8088, etc). Uses IEEE extended 
addressing protocol, and may optionally turn off 2K windows 
from EOOO to FFFF in order to accommodate North Star or 
Morrow disk controllers (the CompuPro disk controller can use 
the full 64K since it employs properly implemented DMA 
techniques). $1095 Unkit, $1395 A/T, $1595 CSC. 

TERMS: Prices shown do not include dealer installation and support services. Cal res add tax 

Allow at least 5% shipping; excess refunded. Orders under $15 add $2 handling. VISA •> and 
Mastercard orders ($25 min) call our 24 hour order desk at (415) 562-0636. Include street 
address for UPS delivery. Prices are subject to change without notice. 

FREE CATALOG: Want more information? Then send for our free catalog. For fast 
1st class delivery, add 41 cenls in stamps; foreign ordeis add $2 (refundable with 
order). 

'LEGAL CORNER: Z80A is a registered trademark of Zilog; TRS-80 is a trademark of the Tandy Corporation, 
PASCAL/M is a trademark of Sorcim; CP/M and MP/M are registered trademarks of Digital Research 



COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES 
WORLD-WIDE. . .CALL (415)562-0636 FOR THE STORE NEAREST YOU. 




uPro 



TM 



division of 
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OAKLAND AIRPORT, CA 94614 (415) 5620636 



Start learning and computing for only $129. 95 with a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 

THE NEW EXPLORER /8S SYSTEM 

Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1400.05! 




Imagine — for only $129.95 you can own the starting 
level of Explorer/85, a computer that's expandable into 
full business/development capabilities — a computer 
that can be your beginner system, an OEM controller, 
or an IBM-formatted 8" disk small business system. 
From the first day you own Explorer/85, you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features the advanced Intel 8085 cpu. which 
is 100% compatible with the older 8080A. It offers on- 
board S-100 bus expansion. Microsoft BASIC in ROM. 
plus instant conversion to mass storage disk memory 
with standard IBM -formatted 8" disks. All for only 
$129.95. plus the cost of power supply, keyboard/ 
terminal and RF modulator if you don't have them (see 
our remarkable prices below for these and other, ac- 
cessories). With a Hex Keypad/display front panel. 
Level "A" can be programmed with no need for a ter- 
minal, ideal for a controller. OEM. or a real low-cost 
start. 

bevel "A" is a 
complete operating 
system, perfect for 
beginners, hobbyists, 
industrial controller 
use. $129.95 



LEVEL "A" SPECIFICATIONS 

Explorer /85s Level "A" system features the advanced 
Intel 8085 cpu. an 8355 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O . . 
all on a single motherboard with room for RAM/ROM/ 
PROM/EPROM and S-100 expansion, plus generous 
prototyping space. 

PC Board: Glass epoxy. plated through holes with 
solder mask. • I/O: Provisions for 25-pin (DB25) con- 
nector for terminal serial I/O. which can also support a 
paper tape reader . . . cassette tape recorder input and 
output . . . cassette tape control output . . . LED output 
indicator on SOD (serial output) line . printer inter- 
face (less drivers) . . . total of four 8-bit plus one 6-bit 
I/O ports. • Crystal Frequency: 6.144 MHz. • Control 
Switches: Reset and user (RST 7.5) interrupt addi- 
tional provisions for RST 5.5. 6.5 and TRAP interrupts 
onboard. • Counter/Timer Programmable. 14-bit bi- 
nary. • System RAM: 256 bytes located at F800. ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems . . . RAM expandable to 64K 
via S-100 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at FJJ00. leaving 
fM00 free for user RAM/ ROM. Features include tape 
load with labeling . . . examine/change contents of 
memory . . . insert data . . . warm start . . examine and 
change all registers . . . single step with register display 
at each break point, a debugging/training feature ... go 
to execution address . . . move blocks of memory from 
one location to another . . . fill blocks of memory with a 
constant . . . display blocks of memory . automatic 
baud rate selection to 9600 baud . . . variable display 
line length control (1-255 characters/line) chan- 

nelized I/O monitor routine with 8-bit parallel output 
for high-speed printer . . . serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad/Display Version): 

Tape load with labeling . . . tape dump with labeling 
examine/change contents of memory . . . insert data 

. . . warm start . . examine and change all registers 



(Also available wired & tested. $1799.95) 



RAM 
4k 



in 




Full 8" disk system for Jess than the price of a mini (shown with 
Netronics Exp/orer/85 computer and new terminal). System features 
floppy drive from Control Data Corp.. world's largest maker of 
memory storage systems ( not a hobby brand.') 




Level "A" 
With Hex 
Keypad/Display. 



single step with register display at each break point . . . 
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications, 
and is programmed using the Netronics Hex Keypad/ 
Display. It is low cost, perfect for beginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system-defined and 16 
user-defined keys. Six digit calculator-type display, 
that displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the S-100 signals plus buffers/ 
drivers to support up to six S-100 bus boards, and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks . . . address decoding for 
onboard 8k EPROM expansion selectable in 8k blocks 
. . . address and data bus drivers for onboard expansion 
. . . wait state generator (jumper selectable), to allow the 
use of slower memories . . . two separate 5 volt regula- 
tors. 

LEVEL "C" SPECIFICATIONS 
Level "C" expands Explorer/85' s motherboard with a 
card cage, allowing you to plug up to six S-100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc- 
ture, a 5-card. gold plated S-100 extension PC board 
that plugs into the motherboard. Just add required 
number of S-100 connectors. 
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Kxp/orer/85 
With Level "C" 
Card Cage. 



LEVEL "D" SPECIFICATIONS 

Level "D" provides 4k of RAM. power supply regula- 
tion, filtering decoupling components and sockets to 
expand your Explorer/85 memory to 4k (plus the origi- 



nal 256 bytes located in the 81 55 A). The static 
can be located anywhere from /kVfr) to EFFF 
blocks. 

LEVEL "E" SPECIFICATIONS 
Level T adds sockets for 8k of EPROM to use the 
popular Intel 2716 or the TI 2516. It includes all sockets, 
power supply regulator, heat sink, filtering and decou- 
pling components. Sockets may also be used for 2k x 8 
RAM IC's (allowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

• 8" CONTROL DATA CORP • Data capacity: 401 .016 bytes 
professional drive. (SD). 802.032 bytes (DD). 

• LSI controller. unformatted. 

• Write protect. • Access time. 25ms (one 

• Single or double density. track). 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 



Cont.-ols up to four 8" drives. 
1771 A LSI (SD) floppy disk 
controller. 

Onboard data separator 
(IBM compatible). 
2 Serial I/O ports 
Autoboot to disk system 
when system reset. 



2716 PROM socket included 
for use in custom 
applications. 

Onboard crystal controlled. 
Onboard I/O baud rate 
generators to 9600 baud. 
Double-sided PC board 
(glass epoxy.) 



DISK DRIVE CABINET/POWER SUPPLY 

• Deluxe steel cabinet with individual power supply for max- 
imum reliability and stability. 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 

Beginner's Pak (Save $26.00!)— Buy Level "A (Ter- 
minal Version) with Monitor Source Listing and AP-1 
5-amp Power Supply: (regular price $199.95). now at 
SPECIAL PRICE: $169.95 plus post. & insur. 
Experimenter's Pak II (Save $53.40!) — Buy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display. Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing, and AP-1 5-amp Power 
Supply: (regular price $279.35). all at SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save $103.00!) — In- 
cludes Level "A" (Terminal Version). Level *'B". 
Level "D" (4k RAM). Level "E". 8k Microsoft in 
ROM. Intel 8085 User Manual. Level "A" Monitor 
Source Listing, and AP-1 5-amp Power Supply: (regu- 
lar price $439.70). now yours at SPECIAL PRICE: 
$329.95 plus post. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.95 
plus post. & insur. 
Special 8" Disk Edition Explorer/85 (Save over $104!) 
— Includes disk- version Level "A". Level "B". two 
S-100 connectors and brackets, disk controller. 64k 
RAM. AP-1 5-amp power supply. Explorer/85 deluxe 
steel cabinet, cabinet fan. 8" SD/DD disk drive from 
famous CONTROL DATA CORP. (not a hobby 
brand!), drive cabinet with power supply, and drive 
cable set-up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price $1630.30. all yours in kit at 
SPECIAL PRICE: $1499.95 plus post. & insur. Wired 
and tested, only $1799.95. 

Special! Complete Business Software Pak (Save 
$625.00!) — Includes CP/M 2.0. Microsoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325). yours 
now at SPECIAL PRICK: $699.95. 



Please send the items checked below: 

□ Explorer/85 Level "A" Ml (Terminal Version) $129.95 plus 

S3 post & insur. 

□ Explorer/85 Level "A" Ml (Hex Keypad/Display Version) . 
£129.05 plus $3 post & insur. 

' 1 8k Microsoft BASIC on cassette tape. $64.95 postpaid. 

□ 8k Microsoft BASIC In ROM Id! (requires Levels B". D' and 
"E ") . $99.95 plus $2 post & insur. 

D Level "B" (S-100) kit S49.95 plus $2 post. & insur. 

D Level "C" (S- 100 6-card expander} kit $39.95 plus $2 post 

A insur 
Q Level "D" (4k RAM) kit $69.95 plus $2 post, ft insur. 
D Level "E" (EPROM/ ROM) kit $5.95 plus 50C pfth. 
D Deluxe Steel Cabinet for Explorer/85 $49.95 plus $3 post. 

ft insur 

□ Fan For Cabinet $15.00 plus $1.50 post, ft insur. 

□ ASCII keyboard/Computer lerminai kit: Features a full 128 
character set u&l case, full cursor control: 75 ohm video 
output, convertible to baudot output; selectable baud rate. 
RS232-G or 20 ma. I/O. 32 or 64 character by 16 line formats, 
and can be used with either a CRT monitor or a TV set (if you 
have an RF modulator) . $149.95 plus $3 00 post ft insur. 

□ DeLuxe Steel Cabinet for ASCII keyboanl/terminal 
$19.95 plus $2.50 post K insur. 

D New! Terminal/ Monitor: (See photo) Same features as above, 
except 12" monitor with keyboard and terminal is in deluxe 
tingle cabinet: kit $399.95 plus $7 post ft insur. 

D Hazeltlne terminals: Our prices too low to quote — CALL US 

□ Lear-Sigler terminals/printers: Our prices too low to quote 
CALL US 

D Hex keypad/ Display kit $69.95 plus $2 post ft insur. 



□ AP-1 POWCT Supply Kit +8V @ 5 amps) in deluxe steel cabinet 
. . . $39.95 plus $2 post ft insur. 

D Gold Plated S-100 Bus Connectors $4.85 each, postpaid 
D RF Modulator kit (allows you to use your TV set as a monitor) 
...$8 95 postpaid. 

D 16k RAM kit (S-100 board expands to 64k) $199.95 plus $2 

post, ft insur. 
D 32k RAM kit $299.95 plus $2 post ft insur. 
D 48k RAM kit $399.95 plus $2 post, ft insur 
D 64k RAM kit $499.95 plus $2 poet, ft insur 

□ 16k RAM Expansion kit (to expand any of the above in 16k 
blocks up to 64k) . . $99.95 plus $2 post, ft insur. each. 

D Intel 8085 cpu Users' Manual $7.50 postpaid. 

D 12" Video Monitor (10MHz bandwidth) . $139.95 plus $5 

post, ft insur. 
D Beginner's Pak (see above) $169.95 plus $4 post, ft insur. 

□ Experimenter's Pak (see above) . . $219.95 plus $6 post. & 
insur. 

D Special Microsoft BASIC Pak Without Terminal ( see above) 
$329.95 plus $7 post, ft insur. 

□ Same as above, plus ASCII keyboard Terminal With Cabinet, 
Get Free RF Modulator (set- above) . $490.95 plus $10 post, 
ft insur. 

D Special 8" Disk Edition Explorer/85 (see above) $1496.95 

plus $26 post, ft insur. 

□ Wired & Tested $1799.95 plus $26 post ft insur 
D Extra 8" CDC Floppy Drives $499.95 plus $12 post ft insur. 

D Cabinet & Power Supply For Drive $69.95 plus $3 post ft 
insur. 

□ Drive Cable Set-up For Two Drives $25 plus $i 50 post • 
insur. 



$199.95 plus $2 post 
above) . . 



D Disk Controller Board With I/O Ports 

ft insur 
D Special: Complete Business Software Pak (mm 

$699.96 postpaid 
SOLD SEPARATELY Dftnt KR 4 

D CP/M t.4 . tlOOposipiiid. uwpi. r\D ■» 

D CP/M 2.0 $150 post paid. 

D Microsoft BASIC $325 postpaid 
r ] Intel 8085 cpu User Manual $7.50 postpaid. 

] Level "A" Monitor Source Listing $25 postpaid 

Continental r -S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE: 800-243-7428 

To Order From Connecticut Or For Technical 
Assistance, call (203) 354-9375 

Total Enclosed (Conn res. add sales lax) $ 

Paid By: 

□ Personal Check □ Cashier's Check/Money Order 

□ VISA □ Master Charge (Bank No ) 

Accl. No. _ Exp. Date 

Signature — — - — 

Print 

Name . — 

Address 

Cily- 
State 



I 
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Zip. 



ISfc 



NETRONICS Research & Development Ltd. 
333 Litchfield Road, New Milford, CT 06776 
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10 DAY FREE RETURN 



NEC THE FIRST NAME IN LETTER 
QUALITY PRIN T ERS . 

CompuMart oilers beautiful print 
quality with NEC Spinwriter ter- 
minals. Both KSR and RO versions 
give unsurpassed hard copy out- 
put CALL 





CENTRONICS PRINTERS 

The incredible Model 737. The 
closest thing to letter quality print 
tor under $1,000. 
737-1 (Parallel Interface)- $899. 




NEW FROM INTEGRAL DATA— 
THE IDS 560 PRINTER. 132 

column graphics printer. 
$1,695 

IDS 445. Priced lower 
than the 440 and equipped 
with a better print head. IDS 
445 w/graphics $894. IDS 446 
w/o graphics $795. 

IDS460 $1,295 

The 460's features include: Corre- 
spondence quality printing high 
resolution graphics capability, 
programmable print justification 




Dysan Diskettes— Single side. 

Single density, Hard or Soft Sector 

$5.ea 

Memorex 3401's— 5 v* discs 

$3.25 with hub ring for Apple 

$3.50. 

Memory Integrated Circuits 
Call for qty discounts when 
ordering over 50 units. 
Motorola 4116 (200 Nanosecond 
Plastic) $4.50 ea. 
Fairchlld 2114 (Standard Power, 
Plastic) $4.50 ea. 



Omni Printers 
from Texas 
Instruments 
The 810-List $1895. SALE! $1795. 
The 820 (Ro) Package- 
Includes machine-mounted 
paper tray and cable. A com- 
pressed print option and device 
forms control are standard fea- 
tures $2^55. 

The 820 (KSR) Package- 
Includes full ASCII Keyboard plus 
all of the features of the RO 
$2395. 



COMPUMARTs Microflex 65 Sys- 
tem for your AIM Includes 
Adapter Buffer Module w/4-slot 
module stack. 8K RAM module 
16K PROM/ROM module. Asyn- 
chronous communications Inter- 
face, and Power Supply $1,299 
Call or write for our complete 
Microflex 65 brochure 



NEW IN STOCK, The PMC-80. The 

new computer that 7 s software 
compatible with the TRS-80. 
Level II 16K at $645. 

ACCESSORIES FOR PMC— 80 
EXP-lOO S-lOO Bus Expander 
Disk. Printer, RS232 I/O $410. 

S-32K S-lOO Bus 32K RAM Board 

for EXP-lOO $295 

CAB-40 Cable 12 " long ribbon 
cable 

for EXP-lOO $25. 



Super Selling Terminals 

We have the following Lear 
Stealer Terminals in stock at 
prices too low to print— Call for 
quotes 

ADM— 3A Indus- 
tries favorite 
dumb terminal 
for some very 
smart reasons 
ADM— 3A + 
NEW from Lear 
Siegler. CALL' 
IT IS HERE!- It 
is the new 

Intermediate Terminal 
from Lear Siegler Call for details 



COMPUMART stocks the com- 
plete line of MATROX PRODUCTS. 
Call for specs 

COMPUMART now offers the 
ENTIRE DEC LSI-11 PRODUCT LINE. 
Call for prices 8c delivery. 

NOVATION CAT* 10 
ACOUSTIC MODEM 

Answer Originate, 300 Baud Bell 

108, Low Profile Design $179.00 

NEW1D-CAT 

Direct Coupler from Novation 

$199. 




Visit our giant 

ANN ARBOR 
STORE 

1250 North Main Street 
Ann Arbor, Michigan 




We hare the following best- 
selling Hazelrine terminals in 
stock at prices much too low to 
print 

(1410. 1420, 1500, 1520, 1552) 
Call COMPUMART Now for our 
lowest prices ever 




HP-41C Calculator $239.00 

Memory Modules. For storing 
programs or up to 2,000 lines of 
program memory $29.95 

"Extra Smart" Card Reader. 
Records programs and data 
back onto blank magcards 
$199.00 



The Printer. Upper and Lower 
case. High resolution plot- 
ting Portable Thermal 

operation $355.00 

Application Modules 

$29.95 



NEW SUPER 41-C Systems with 
Quad RAMS built-in (Maximum 
memory on-board leaves slots 
open for Application Pacs and 
peripherals. The HP 41C-C$325.00 
HP 41C-C Plus Card Reader 

$495.00 

HP 41C-C Plus Card 

Reader & Printer $845.00 / ; \ 

Quad RAMS for the 41-C < 

(Equivalent to four 

Memory Modules 

all packed 

into one) 

$95.00 



SEND FOR OUR 
FREE CATALOG 




EXCLUSIVE from COMPUMART ! 
Special Offer. Zenith Color 
Video Monitor for $379! 

NEW FROM SANYO-Four Great 
Monitors at Low COMPUMART 
Prices Sanyo's new line of CRT 
data display monitors are 
designed for the display of 
alphanumeric or graphic data. 

9 " Sanyo Monitor $169. 

12 " Sanyo Monitor $289. 

12 " Sanyo Monitor with green 

screen $299. 

13 " Sanyo Color Display Monitor 

$495. 



ROCKWELL AIM 65 

Our AIM system includes 4K AIM 
with BASIC interpreter assembler 
Power Supply. Cassette recorder 
8c Enclosure $799. 

4K AM-65 $499. 

PL66 High Level Language $125. 
Paper for the AIM (roll) $250 
Rockwell's 4-slot 

Motherboard (sale) $175. 

Fourth for Rockwell AIM 65 $175. 




HP-85— Hewlett-Packard's Per- 
sonal Computer for Industry. This 
extremely portable computer 
features extended BASIC to solve 
your problems quickly and effi- 
ciently along with an advanced 
graphics system to enhance 
communication 

HP-85 ACCESSORIES— We carry 
HP. Peripherals (Disk Drives to 
Graphics Plotters) Enhancements 
(BASIC Training General Statis- 
tics Financial Decision Math Lin- 
ear Programming $95 ea.). HP-85 
Accessories (Enhancement 
ROMs ROM drawer. Overhead 
Transparency Kit), Supplies (Plot- 
ter Pens Tape Cartridges), Inter- 
face Modules (HP-IB Interface, 
HP-IB Interconnect Cables Serial 
(RS-232C) Interface Module). 
We can get your every HP 
peripheral made for the HP-85. 

VBICALC PLUS FOR HP-85 Every 
thing you ever wanted from Visi- 
calc plus plotting. $200. 

HP83 VIRGO Has the same com- 
puting power as the HP85 with- 
out the added cost of tape drive 
and printer, for use with disc 
drives and optional printer/ 
plotter accessorie s 
CALL FOR COMPLETE DETAILS 8c 
SPECS 



COMPUMART exclusive ATARI 

SPECIALS— ATARI 8CO Personal 
Computer System— Comes with 
800 operators Manual 16K Rany 
Memory module, lOk ROM 
Operating System Power, 
Supply, TV 
Switch 
Box 



a 





Atari 410 Program Recorder 

$89.95 

Atari 810 Disk Drive 

($100 off with purchase) $699.95 

NEW Dual Disk double density 

$1499.95 
8(25 Printer (Centronics 737) 

9995 OO 

RS232 Interface w/Cable $249.95 
NEWI Light Pens $74.95 

NEW! Visicalc for Atari $199.00 
Educators Take Note. Atari has 
extended its 3 tor 2 deal until 6- 
303L Any educational institution 
that buys two Atari 8CO's will 
receive an Atari 400 computer 
absolutely FREE. Call our sales 
dept for complete details 



IMPORTANT ORDERING INFORMATION All orders must include 4% 
shipping and handlin g. Mass residents add 5% sales tax. Michigan 
residents 4% for sales tax Phones open from &30 am to 7.00 p.m.. 
Mon-Fn. ll.OO am to 400 pm Sat P.O.'s accepted from Dun & 
Bradstreet rated companies— shipment contingent upon receipt of 
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signed purchase order Sato prices valid for month of magazine 
date only— all prices subject to change without notice Our Ann 
Arbor retail store is open ll.OO a.m toTOO p.m. Tues-Fri. lOOO a.m. 
to 5:00 p.m. Saturdays 



APPLEH 

We cany the most complete 
inventory of Apple computers, 
peripherals, and software. CALL! 
Oui Best Selling Apple System: 
Save over $250 on our most pop- 
ular Apple System System 
includes a 48K Apple H. Apple 
Disk. DOS3.3, & Controller, and a 
Sup R Mod RF Modulator. 
List $2209 

COMPUMART Sale Price: $1895. 

SOFTWARE FROM APPLE 

Apple Plot The perfect graphic 
complement tor Visicalc. $70 
Dow Jones News 8c Quotes $95 
Adventure (Uses 48K) $35 

DOS Tool Kit $75 

Apple Fortran $200 

Tax Planner $120 



FROM PERSONAL software 

Visicalc 
Desk Top Plan 
NEW FROM MUSE 
The Voice 
Super Text 
Address Book 

Miscellaneous Apple n 
Accessories! 

Easy Writer (80 col need a 
Videx) 
Easy Mover 
Easy Mailer 



$149 
$99 

$39.95 

$150 

$49.95 



$249 
$49 
$69 



NEW from Apple for the Apple 

n. 

DOS 3.3 Convert disks to 16 sector 
format tor 23% more storage and 
faster access $60. 



NEW for the Apple n 




From Microsoft 




16K RAM Board 


$19500 


FORTRAN 


$175.00 


COBOL 


$750.00 


Card Reader from Mountain 


Hardware 


$U95.00 


HI-Res Dump for 460 Printer from 


the Computer Station 


$49.95 



HARDWARE ACCESSORIES FOR 
APPLE 

Silentype Printer w/x face $635 
Super Sound Generator (mono) 
$159 (stereo) $259 
Light Pen $249 
X-IO Controller (plugs into pad- 
dle port) $49 
Mountain Computer— Expan- 
sion accessories for your Apple 
Introl— lO System $289 
Super Talker $299 
The Music System $545 
ROM plus board w/Keyboard 
filter $199 
Clock Calendar $280 
16 Channel A to D Converter 
$35Q 



Apple Expansion Chassis $650 
ROM Writer $175 

From VIDEO— Video Term 

80 Col x 24 line, 7x9 Matrix plug 
in compatible board for the 
Apple IL Price $325 without 
graphics EPROM With graphics 
EPROM $350. 

S.S.M Serial & Parallel Apple 
Interface $225 

ABTs Numeric Key Plan $UO 
California Microcomputer 
Keyboard $195 

Apple m is in stock— CALL) 



Commodore Strikes Back! 



CompuMart carries the entire Commodore line of computers, 
peripherals, and accessories— call our sales force today for 
complete prices and specs. 




The CompuMart/ Commodore 
Word Processing System 

Get crisp, letter quality output 
and ease of operation that s 
unsurpassed. This system 
includes a Commodore 8032 32K 
CPU. a 4040 Dual Disk, a C-Itoh 
printer and X/face, and Word 
Pro 4 Plus (all cables included). 
Call for details and low prices. 
List $5685 COMPUMART $4995. 

A complete system including a 
Dual Disk Drive. Tractor Printer, 
and an 80 column 32K CPU for 
under $4,000. No interfaces 
needed. Cables included. 
List $3,985. CompuMart $3635 



New accessories from 
Commodore lor Commodore 
Visicalc $199 
Word Pro 4 $299 

Ozz the Information Wizard $395 
Wordcraft 80 $395 
Tax Preparation Planner $495 
Dow Jones Portfolio Manage- 
ment System $149 
Personal Tax Calculator $69 
PASCAL Development Package 
$295 

Assembler Development 
Package $99 

Educators Take Note!! Commo- 
dore has extended its 3 for 2 deal 
until 6<K>8L 



Complete Word 
Processing System 
for Under $5,000! 



Call us for more information on products, 
product configuration and service. Our 
phones are open Monday thru Friday, 8:30 
am. to 7:00 p.m. and Saturday 1LOO a.m. to 
400 p.m. 

We have a staff of highly knowledgeable 
sales people waiting to hear from you, 
and to help. 

Because service is what we're 
all about. 

-343-5504 

In Mass. Call 617-491-2700 

^^klCOMPUMART 

65 BENT STREET, DEPT. 135, P.O. BOX 568 
CAMBRIDGE, MA 02139 



COMPUMART has been serving the 
computer needs of industry since 1971. 

We stock, for immediate shipment, only 
those products from the finest micro-computer 
manufacturers. 

And any product, except software, can 
be returned within lO days for a full refund- 
even if you just change your mind. 

We also honor all manufacturers' 
warranties. Our expert technicians will 
service any product we sell that cannot 
be better, or faster, serviced by the man- 
ufacturer's local service center. 
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Camput 




Tje/fiTM 



data 
systems 







Z89-FA 

List $2895 



OUR PRICE $2395 

Z89GA 

List $2595 $2149 

A-87 Two Drive 

Minifloppy System List $1 195 $989 

Z-47DA $3695 

8' Two Megabyte List $3695 $3059 

INTERSYSTEMS 

formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 

68cfmfan) - DPS 1. List $1795 




$1495 



COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board w/prionty interrupt and 
double density disk controller board. Full 1 year 
warranty, List $3595 



$2995 




NEW! CR0MEMC0 
SYSTEM ZERO 

List $995 OUR PRICE $849 

NEW! CROMEMCO SYSTEM ZERO/D 

A complete 64K Computer with Double 
Density Disk Controller List $2995 

OUR PRICES2545 

Companion Disk drive for above — 

Quad Oensity — Total of 780 Kilobytes of 

storage on the two drives List $1295 

OUR PRICE $1099 

Only $3644 for a complete 64K Disk System 



SUPERBRAIN 

Bv INTERTEC 




64K Double or Quad Density units available. Uses 
two Z-80 CPUs. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Expandable with optional S-100 S-100 
interface. Comes with CP/Mtm 2.2 operating sys- 
tem. MmiMicroMart can supply a wide range of 
CP/M development and application software. 

w/64K Double Density, List $3495 . . $2869 
w/64K Quad Density, List $3995 $3395 



m^klVu HP-41CV 





HP-41 System I- $399. 

(The HP-41CV and HP82104A 
Card Reader) List $495. 
HP-41 System II— $679. 

(The HP-41CV andHP82104A 
Card Reader, HP82143A 
Printer/Plotter) List $ 840. 

HEWLETT-PACKARD 

HP-85A _..-■ DeskTop 

Computer 



« • 



AT . 




List 
$3250 



^50 



MORROW 

THINKER TOYS® 
DISCUS M26™ 



26 megabytes of 
formatted storage 
List $4,995 



$4,199 




THINKER TOYS® 
DISK SYSTEMS 

Now includes CP/M' 2.2 

Discus 2D, List $1199 $1019 

Discus 2D, dual drive, List $1994 $1694 

Discus 2 + 2, Assem., List $1549 $1319 

Dual Discus 2 + 2, Assem., $2748 $2335 

All Morrow systems now include CP/M' 2 2 



MORROW 

Discus 2D's 
IN STOCK 



NEW! CR0MIX 

FROM CROMEMCO 

A New UNIX Like 
Disk Operating System. 

With true multi-user, 

multi-tasking capabilities 

L'st $295 OUR PRICE $249 



NEW! DOUBLE DENSITY 
CONTROLLER BOARD 

FROM CROMEMCO 

With built-in diagnostics 
16 FDC Controller. List $595 OUR PRICES505 



RADIO 
SHACK 
TRS-80™ 

10% OFF' 



$2749 
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Terminal 




and 




Intertec 

EMULATOR 

Software compatible with a Soroc IQ-120, 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea- 
tures block mode transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad; 
full cursor control. List $895 

OUR PRICE $749 




NEW INTERTUBE 




List $995 



ONLY $749 



12" display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert /delete and character 
insert /delete editing, eleven special line draw- 
ing symbols. 



TELEVIDEOTVI-912C 




Upper and tower case, T5 baud rates - . 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro 
grammable reversfble video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert /delete. "C" version features 
typewriter style keyboard. List $950 

OUR PRICE $789 

920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys, List $1030 

ONLY $849 



HAZELTINE 



ONLY 

$879 



1410 w/numeric keypad, List $900 $749 

1420 w/lower case and numeric pad 849 

1510, List $1395 1089 

1520, List $1650 1389 



SOROC 




IQ-120 

List $995 

SPECIAL 

k$729 



IQ-140 List $1495 

SPECIAL $1149 



CENTRONICS 

PRINTERS 

NEW 730, parallel, friction, tracior . . . $679 

NEW 737 parallel, friction, tractor .... $849 
779-2 w /tractor (same as TRS-80 Line 
Printer I), List $1350 

702 120 cps, bi-direct., tractor, VFU 

703 185 cps, bi-direct., tractor, VFU 

704 RS232 serial version of 703, $2350 



1049 

1995 

2395 

$1995 



NEC SPINWRITER 



TM 




Terminal /Keyboard as well as 
RO Printer Only models available 

CALL FOR PRICES! 



PAPER TIGER 







IDS 455 Paper Tiger, List $995 $895 

w/graphics option, incl. buffer, $1194 $989 
TRS-80 cable 45 

NEW IDS 460 

QUALITY PRINTING AT MATRIX 

SPEED-LOGIC SEEKING 

PROPORTIONAL SPACING 

w/auto text justification 

NEW IDS PAPERTIGER 460List $1295 $1099 
NEW IDS PAPERTIGER 460G List $1394 $1149 



TI-810 




TI-810 Basic Unit, $1895 . ONLY $1595 

TI-810 w/full ASCII (Lower case), vertical 

forms control, and compressed print $1795 

TI-745 Complete printing terminal 
with acoustic coupler, List $1695 .... $1399 

RNflD€X 

DP9500/DP9501 PRINT€RS 

DP-9500. List $1650 $1349 

DP-9501, List $1650 $1349 



ANADEX 80-Col. Dot Matrix 



$849 






OKI DATA 

Microline 80 ONLY $599 

Tractor Feed Option $109 

Serial interface $ 99 

AXIOM IMP I $699 

COMPRINT 912 w/ parallel interf $559 
912 w/serial interface, List $699 $589 

MICROTEK, List $750 $675 



Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, etc. Prices are fob. shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR FREE CATALOG. 



MiniMicroMart, Inc. 

1618 James Street, Syracuse NY 13203 (315) 422-4467 twx 710-541 0431 



VISA 



master 




>i 



© 
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READER 
SERVICE 

Please help us to bring you a better 
magazine — by answering these questions: 



BOOKS 

Please send me the following 
Microcomputing products: 



Reader Service: Return this card to receive full information on the products 
advertised in this issue. Refer to the ad. You will find numbers near the logo of 
each advertiser. Each represents the advertiser's individual Reader Service 
number. Circle the corresponding numbers on one of the cards on this page, in- 
clude your name, address & zip, and drop in a mailbox. In 4-6 weeks you'll hear 

from the advertiser directly. This card valid until May 31, 1981. 
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LETTERS 



(from page 29) 



with dummy data to obtain the proper 
entry. In either case, this would mean 
lost memory, speed and efficiency. 

This principle of indexing into tables is 
an important and extensively used appli- 
cation in assembly-language program- 
ming. In a higher-level language, this 
would be similar to an array. The efficien- 
cy of indexing using zero numbering is 
the same whether there are 77, 128 or 
even two elements in a table. 

Secondly, examine any assembly lan- 
guage and see how many instructions re- 
fer to zero. Each of these instructions 
calls for the processor to do some func- 
tion (jump, return, call, etc.) if equal to 0, 
not equal to 0, greater than 0, less than 0. 
Here, zero numbering comes into play 
again. If our program was to read all 77 
tracks on a disk, it is very easy to exit the 
read loop after it has read track by using 
one of these conditional instructions. 
There are ways around this, but usually 
at a loss of speed, efficiency and usually 
not conforming to structured program- 
ming. 

Thirdly, Mr. Piesciks point is a valid 
one. With zero numbering, memory is 
conserved, since more items can be de- 
scribed with the same number of bits. 
Even though the memory saving may be 
small by itself, throughout an entire sys- 
tem, it can become a significant factor. 

To illustrate how all three points can fit 
together, suppose our system can trans- 
fer a character from any one of 32 CRTs 
to any one of 32 printers (assume a four- 
bit processor). Already the illustrious 
salespeople can sell one additional CRT 
and one additional printer with the same 
software (point *3). Our program starts 
with the last CRT (#31) and can quickly 
index into a table for the appropriate 
routing and processing (point #1). After 
CRT *0 is done, a simple zero conditional 
instruction takes us out of the program 
(point *2). 

While it is confusing to refer to the first 
item as item #0 and may not be neces- 
sary when using higher-level languages, 
it is definitely not something that some- 
one invented just to confuse novices. 
Zero numbering is as much a part of pro- 
gramming as the binary system. 

William McGarry 
Stratford, CT 



In the Switch of Time 

The construction article in the July is- 
sue ("A Hexadecimal Front Panel for 
Z-80 Systems." John D. Ciana. p. 148) 
could not have come at a better time. I 
had been planning a homebrew Z-80 sys- 
tem for some time, and I was working on 



a front panel design. The cost of my de- 
sign would run about $120, would have 
less capability than John Ciana's config- 
uration and would require a giant leap 
backward to the prehistoric Altair-style 
toggle switch approach. By contrast, 
Ciana's eireuit would cost less and pro- 
vide hardware single-step and break- 
point. 

The eireuit seemed satisfactory for the 
most part, but instead of buying ten of 
those expensive hex decoder chips, I de- 
cided to multiplex the ten display digits. 
As a result I saved money, not only on de- 
coders, but also on power consumption (I 
need one less 5-volt regulator). The mul- 
tiplex circuit is shown in Fig. 1. 

Bruce Malmat 
Silver Spring, MD 



False Advertising 

I am usually very unhappy concerning 
false advertising, such as appears in your 
ad on p. 230 of the December 1980 issue. 
I refer to the Library Shelf Boxes which 
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are advertised to " . . . hold a full year of 
Kilobaud Microcomputing." 

I have news for you. The year should 
have ended after the October issue. 

Keep up the good work. I'd love to fill 
one up in six months! 

John W. Warne 
Gainesville, FL 



Wari Is a Winner 

I have just loaded the Wari game by 
L. D. and P. H. Stander, published in 
Kilobaud Microcomputing, November 
1979, p. 118. It was very easy to adapt to 
Microsoft BASIC and run it on my Sorcer- 
er computer. 

The reason I am writing is to thank you 
for publishing it. It is one of the more en- 
joyable games I have seen because it is 
somewhat challenging if played against a 
computer or a human opponent, and it 
runs fast and loads in less than 4K of BA- 
SIC. 

Jacob L. Zar 
No. Andover, MA 
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PMC 80 
$499.00 

fompatihlp with all IRS80' hard 
waip i\\H\ softw.un and S 100 Bus 
fclfdwaie 

list 1 wild I V oi Moniloi 

PMC-80 Personal Micro Computer, 
16K RAM, Level II BASIC 

List Price $645.00 

T.G.S. Price $499.00 

Upper/Lower Case Option 
Factory Installed 

List Price $75.00 

T.G.S. Price $59.00 

EXP-100 S-100 Bus Expander 

Disk Controller, Parallel, RS232 

List Price $410.00 

T.G.S. Price $299 00 

S-32K RAM Board for EXP-100 

List Price $295.00 

T.G.S Price $219.00 

LIMITED OFFER 

First five orders shipping prepaid 

Aerocomp Disk Drives Available 

Model No 
40 track flippy 40-1 

List Price $349.95 

T.G.S. Price $325.00 



40 track dual-head 

List Price 
T.G.S Price 

80 track flippy 

List Price 
T.G.S Price 

80 track dual-head 

List Price 
T.G.S. Price 

5V4 ' Diskettes 



80-2 

$459.95 
$429.00 

80-1 

$459.95 
$429.00 

160-2 

$599.95 
$569.00 

$2 25 each 



APF Imagination Machine 8K 

$475 00 

System II Imagination Machine. 

Expansion box. disk controller & 

5V4" disk drive. 

$849.00 

All APF periperals & software are 
available at discount. 



VISA & MasterCharge accepted 
Call or write for terms 



- 




Route 2, Box 44 ^352 
Canton. Kansas 67428 
(316) 628-4935 



•Trademark of Tandy/Radio Shack 




NEW PRODUCTS 



Edited by Dennis Brisson 



Model III Mini-Disk Storage System 
PMC-80 Expander 
IEEE 488 Acoustic Modem 
Apple LaPoratory Interface Card 



Four Mini-Disk 
Drives for TRS-80 
Model III 

TRS-80 Model III owners 
can now add up to four drives 
to their computers, and thus 
increase on-line formatted 
storage capacity to almost 1.5 
megabytes, with mini-disk 
(5-1/4 inch) storage systems 
from Percom Data Company, 
211 N. Kirby, Garland, TX 
75042. Systems come with ei- 
ther 40- or 80-track drives 
that are rated for both double- 
and single-density operation. 
Both drive models are capable 
of "flippy" operation, so that 
diskette storage can be twice 
the on-line capacity. The first 
two drives mount inside the 
Model III; the third and fourth 
drives mount external to the 
computer. The initial internal 
drive system sells for $749.95 
(40-track) and $914.95 (80- 
track). Reader Service num- 
ber 474. 







The PMC-80 and peripherals. 



Disk-Based System 
For PMC-80 

The model EXP-lOO ex- 
pander for the PMC-80 pro- 
vides 32K memory expan- 
sion, minifloppy disk inter- 
face for four drives, Centron- 
ics parallel printer interface, 
RS-232C interface and an 
S-lOO bus to provide addition- 
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Percom's mini-disk drives for the Model III. 



al interface capabilities. With 
the Expander, the PMC-80 is 
capable of a number of config- 
urations ranging from a sim- 
ple, low-cost Level II tape- 
based system to a fully imple- 
mented word processing or 
business system utilizing the 
same software as was devel- 
oped for the TRS-80 Model I 
computers. It will run TRS- 
DOS software as well as other 
operating systems designed 
for TRS-80 compatibility such 
as NEWDOS and VTOS. Prices 
are $410 without memory 
and $245 for 16K or $295 for 
32K memory board. 

The model PIF-40 plug-in 
printer interface permits any 
printer with a Centronics- 
compatible interface to be 
connected to the PMC-80 
without the need for the Ex- 
pander. Price is $95. 

Personal Micro Computers, 
Inc., 475 Ellis St., Mountain 
View, CA 94043. Reader Ser- 
vice number 472. 



Acoustic Modem 

The Star 488 is the newest 



LOWEST PRICE - BEST QUALITY 






NORTH STAR 




North Star Horizon 2 

2-5V4 Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 
List 3095 



only 



$2274 



POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 



FACTORY ASSEMBLED & TESTED LIST 

HORIZON-1-32K-DOUBLE DEN $2695 

HORIZON-2-32K-QUAD DENSITY 3595 

HORIZON-2-64K-QU AD + HARD DISK 9329 
HORIZON RAM ASSM 1 6K = $389. 

HORIZON RAM KIT SALE! 16K = $314 
HORIZON DISK DRIVE SALE DOUB DEN SAVE! 
NORTH STAR HARD DISK 18 Mb 4999 

PASCAL-PLUS 1 4,1 8 OR 36 DIGIT PRECISION 



ONLY 

$1980 

2674 

7149 

32K = $579 

32K = $469 

315 

$3929 

249 



SUPERBRAIN 

ZENITH 




SUPERBRAIN QD 64K 

List $3995 only $2995 

ERMINALS Z 

INTERTUBEIII 
DIP-81 PRINTER 





Z-89 48K 
List $2895 only $2299 

1 9 $725 

only $725 
only %pO«f 3 




MICROTEK $675 

NEC PRINTER $2569 
TRACTOR, THIMBLE, RIBBON 



InterSystems 

ITHACA INTERSYSTEMS 2A 




Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O— with interrupts 
FDCII Disk Controller 
20 slot motherboard 

$2795 



List $3595 You Pay Only 



PASCAL/Z + THE FASTEST PASCAL $375 

GET READY FOR ITHACA'S Z-8000 

8086 16 BIT CPU & SUPPORT CARD SEATTLE $575 

MORROW 8" DISK 

DISCUS 2D + CP/M® 600K ONLY $938 
DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1259 

ADD DRIVES 2D ■ $650 2 + 2 = $975 

2D-DU AL + CP/M® + MICROSOFT BASIC = $1 555 

$2293 VALUE OVER 32% OFF! 

WHILE THEY LAST 



MORROW HARD DISK 

26,000,000 BYTES!! 

LIST $4995 ONLY $3995 

CP/M® IS INCLUDED! 



SAVE ON MEMORY AND PROGRAMS 




SYSTEMS MEMORY 64K A A T 4mHz 

$599 
SYSTEMS MEMORY 64K BANK SELECT 

$789 
CENTRAL DATA 64K RAM $599 

ITHACA MEMORY 8/1 6-bit 64K $845 
SEATTLE MEMORY 8/16 BIT 16K 4Mhz 

$275 
SSM KITS Z-80 CPU $221 

VIDEO BRDV83 4Mhz $412 

ANADEX PRINTER DP-9500-1 $1349 

CAT NOVATION MODEM $ 1 69 

TARBELL DISK CONTROLLER DD $445 
ECONORAM2A8KASSM $179 

NSSE 1-22 A P01 TERRIFIC PROGRAMS 

ONLY $10. EACH 
NORTHWORD 294 MAILMAN 234 
INFOMAN $364 

TARBELL COMPUTER-PHONE 



RCA-COSMAC VP-1 1 1 99 RCA-COSMAC 
VP-711 $199 

COLOR! RAINBOW 385 
SPECTRUM $289 

EZ-80 Machine Language Tutor $25 
EZ-CODER Translates English to BASIC 

$71 
ECOSOFT FULL ACCOUNTING PKG 

$315 
BOX OF DISKETTES $29 

SECRETARY WORD PROCESSOR 

The Best! $99 
TEXTWRITER III Book Writing Program 

$112 
GOFAST NORTH STAR BASIC Speeder 

Upper $71 
Which Computers are BEST? 
BROCHURE FREE 

North Star Documentation refundable 

w/HRZ $20 



AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 



square 

American |g| Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 



»^56 



(t) 



CP/M is a registered trademark of Digital Research, Inc. 




Livermore' s Star modem. 

in a series of 300 bps acoustic 
modems from Livermore Data 
Systems, Inc., 2050 Research 
Drive, Livermore, CA 94550. 
It includes the direct IEEE 
488 interface necessary for 
use with Hewlett-Packard, 
Tektronix and Commodore 
PET computers. 

The Star 488 features crys- 
tal-controlled frequency gen- 
eration, a convenient self- test 
mode and exclusive triple- 
seal cups that lock the hand- 
set into acoustic isolation and 
adapt to most handsets used 
throughout the world. This 



Interactive Microware's APPLABfor the Apple J/ + 



10.75x4.5x2-inch unit 
weighs two pounds and is 
compatible with all 103- type 
modems. Reader Service 
number 471. 



Laboratory 
Computer System 

The APPLAB interface card, 
designed for the Apple 11 + 
computer, can be used to con- 



BLITZ BUG LIGHTNING & TRANSIENT VOLTAGE SUPPRESSOR 

LETTERS OF RECOMMENDATION : 



TRS-80 



XEROX 




CROMEMCO 



HAZELTINE^ 






[SOROC' 



$24.95 

DELIVERY FROM STOCK 

ADD $1.50 SHIPPING & HANDLING 

N.J. RESIDENTS ADD 5% SALES TAX 

DEALER INQUIRIES INVITED. 

OMNI COMMUNICATIONS COMPANY, Inc. ^ 28 2 

200 WEST COUNTY LINE ROAD 

R.D.3, BOX 200 

JACKSON, NEW JERSEY 08527 

(201 ) 928-1 477 (609) 259-261 7 



trol or collect data from most 
scientific instruments, such 
as spectrophotometers, chro- 
matography systems, pH me- 
ters, strip chart recorders and 
temperature controllers. It fea- 
tures 12-bit D/A and A/D con- 
verters with jumper-select- 
able ranges of ±0.5 V, ±1.0 
V, ±2.0 V and ±4.0 V. The 
digital subsystem features 
eight bits each of input and 
output, versatile handshak- 
ing signals, interrupt circuit- 
ry and TTL-compatible signal 
levels. A 32-bit real-time clock 
displays time in hours, min- 
utes and seconds and permits 
timing of events to an accura- 
cy of 0.1 second. Two 16-bit 
timers may be configured as 
an interval timer, pulse count- 
er, pulse generator, square 
wave frequency generator or 
shift register. Price is $495. 

Interactive Microware, Inc., 
PO Box 711, State College, PA 
16801. Reader Service num- 
ber 482. 



Surge Suppressors 

Kalglo Electronics Co., Inc., 
Colony Drive Industrial Park, 




The Super Isolator from Elec- 
tronic Specialists. 




Kalglo' s Spike-Spiker. 

6584 Ruch Rd.. East Allen 
Township, Bethlehem, PA 
18017, has added two new 
models to its Spike-Spiker 
series: 

Spike-Spiker Mini I features 
two grounded outlets and 
plugs directly into the 120-volt 
wall outlet. It protects against 
most power-line transients. 

The Spike-Spiker Mini II, in 
addition to protecting against 
power-line transients, also pro- 
vides if" hash" filtering of con- 
ducted interference between 
the computer or sensitive in- 
struments from motorized or 
"noisy" equipment in the vi- 
cinity of the computer. These 
3x4x1-1/2 inch units weigh 
less than 1/2 lb. and are pre- 
wired and ready to use. Read- 
er Service number 476. 



Computer Pollution 
Control 

Stamp out electrical pollu- 
tion, which can often cause er- 
ratic computer operation or 
even expensive hardware 
damage, with the Super Isola- 
tor from Electronic Special- 
ists, Inc., 171 South Main St., 
Natick, MA 01760. Incorpo- 
rating heavy-duty spike/surge 
suppression, the Super Isola- 
tor features three individually 
dual-Pi filtered ac sockets to 
eliminate equipment interac- 
tions and control disruptive, 
damaging power line pollu- 
tion. It will control pollution 
for an 1875 watt load. Each 
socket can handle a lOOO watt 
load. Price is $94.95. Reader 
Service number 470. 



Insertion and 
Extraction Tools 

OK Machine and Tool Cor- 
poration, 3455 Conner St., 
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A/D's microproflle keyboard design. 



Bronx, NY 10475, has intro- 
duced its new MDD series of 
DIP IC dispensers for MOS 
and CMOS, as well as stan- 
dard devices. Each channel 
accepts any standard IC ship- 
ping tube, and can accommo- 
date any standard IC from 2- 
42 pins on .300, .400 or .600 
centers. Adjustable guides po- 
sition each IC individually for 
easy extraction, and simple 
gravity feed assures reliable 
deposit of the next IC into ex- 
traction position after the pre- 
vious IC is removed. Available 
in 1-, 5- and 10-channel ver- 
sions for $21.85. $83.43 and 
$160.45, respectively. Reader 
Service number 473. 



25 Watt Plug-In 
Power Supply 

Now a wall plug-in power 
supply that delivers up to 25 
watts of regulated dc power is 
available from Ault, Inc., 
1600H Freeway Blvd., Minne- 
apolis, MN 55430. Two ver- 
sions are offered for micro- 
processor-based systems: sin- 
gle output ( + 5 V at 5 am- 
peres) and triple output ( + 5 V 
at 2.5 amperes and ± 12 V at 
.2 amperes). There is also a 
single-output unit (48 V at .5 
amperes) for telephone appli- 
cations. These new power sup- 
plies can be plugged into any 
conventional wall outlet. 
Reader Service number 477. 



New Keyboard 
Design 

The MK 058 is a 58-key 
sealed keyboard with a micro- 
profile button construction 
(0.4 inch), which allows im- 
proved packaging capabilities 
for portable and desk-top ap- 
plications. It provides a crisp, 
tactile feedback to the opera- 
tor, and features custom leg- 
end sheets and keytop colors. 



Legends are placed on the 
bezel to provide a more ad- 
vanced styling or can be add- 
ed to the buttons to allow 
more than one operating 
mode for the keyboard. 

Advanced Input Devices, 
PO Box 1818, Coeur dAlene, 
ID 83814. Reader Service 
number 483. 



Letter-Quality 
Printer 

The Sellum I is an intelli- 
gent, letter-quality printer that 
features automatic bidirec- 
tional printing, switch/soft- 
ware-selectable baud rate and 
logic-seeking capabilites that 
allow a maximum of 700 
words per minute. The 650- 
character buffer and optional 
16K buffer for printer spool- 
ing allow simultaneous data 
entry and printing. An option- 
al front panel and Diablo-com- 
patible software are available. 

The Sellum I is compatible 
with any computer utilizing 
RS-232-C serial, Centronics- 
type or 20 uA current-loop in- 
terfaces, and will support 
both keyboard and additional 
firmware. Price is $3495. 

Intersell, 465 Fairchild 




Ault's plug-in power supply. 



VERSION 3.0 

It keeps getting 
better and better! 

Starting over a year ago with the 
original set of programs from 
Osborne & Associates, we have 
gradually developed a self- 
installing, reliable business 
package. A partial list of our 
enhancements: 

No-Hassle Installation. 

You simply select your desired 
configuration from a series of 
menus and go. There is no re- 
compiling necessary, except for 
some state payroll tax routines. 

CRT Independence. 

We support 16 terminal types 
directly, and provide a method 
for specifying more. We can 
make it run with your CRT - or 
your money back. 

File Access. 

Our GL account file lookups are 
much faster than the original. 
And now — with version 3.0 — 
we have doubled the number of 
accounts, customers, and ven- 
dors that can reside on a disk. 

There are many other im- 
provements — send for details. 

We believe our product to be the 
best Osborne-based business 
package available for CP/M- 
based microcomputers. We are 
committed to the ongoing sup- 
port of our users, through both a 
tech-support phone line and a 
generous upgrade policy. 

Vandata has been supplying ap- 
plications software for over eight 
years. Quality and support are 
our way of doing business. 

Our 30-day money-back 
guarantee speaks for itself. 

General Ledger with Cash Journal $295 

Accounts Receivable $295 

Accounts Payable $295 

Payroll with Cost Accounting $295 

All Four Package. (GL, AR, AP. PR) $995 

Magic Wand (Super Word Processor'!) $345 

Pearl Level III (best prog tool available) $645 

CBASIC2 $H0 

TRS80" MOD II CP/M' 2 2(P&T) $185 

H89/Z89CP/M" 2 2 (Magnolia) $199 

Formats Std 8", 5" NorthStar DD, TRS 80 MOD II" 
H89/Z89 Manuals for GL, AR/AP, and PR are not .n 
eluded m price - add $20 per manual desired (AR/AP 
are in one manual) CP/M and CBASIC 2 required to 
run accounting software Users must sign licensing 
agreement Dealer inquiries invited 

To order call: (206)542-8370 

or write VANDATA ^158 

17541 Stone Ave. N. 

Seattle, W A 98133 

CP/M' is a registered trademark of Digital Research 
TRS60" is a registered trademark ot Radio Shock, Inc 




* Reader Sen/ice— see page 210 
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Mimic's plug-in speech processor for the TRS-80. 



Drive, #214, Mountain View, 
CA 94043. Reader Service 
number 480. 



Digital Speech 
Processor 

The Mimic Speech Proces- 
sor converts speech signals to 



a digital bit stream for com- 
puter storage or automatic 
speech recognition purposes. 
It also reconstructs the digital 
speech representations to ana- 
log form for reproduction 
through an available speaker. 
Since both the speech encod- 
er (input) and decoder (out- 
put) functions are located in a 




A / D 



D / A 



AIM 
KIM 



Industrial quality data conversion boards 
(A/D and D/A) are available for APPLE, 
S-100, PET, TRS 80, AIM, and KIM 

systems. Tecmar's new analog to digital 
converter series provides some of the 
most sophisticated and versatile analog 
data acquisition available for any 
computer. It supports options such as 1 2, 

1 4 ' ° f ] 6 bit accurac y ; 30 - 40 ' J 00- or 1 25 
IRS-80 KHz conversion rates; variable ranges and 

gains; ±250V of common mode voltage 
range; multiplexer expansion up to 256 channels; thermocouple 
cold junction compensation. In addition, the S-100 board 
contains a powerful timer/counter circuit which can start A/D 
conversion and can also be used independently for time of day 
event counting, frequency shift keying and many other 
applications. 

Apple A/D Board 

Apple D/A and 
Parallel Output Board 

S-100 A/D Timer - 
TOD - Counter Board 

S- 1 00 D/A Board 4 channel 1 2 bit 

Call for complete product line information. 



16 channel 12 bit $495 
2 channel 12 bit $295 

16 channel 12 bit $695 



$395 



n 



EC 




INC. * 



TECMAR, INC. 

(216)382 7599 

."139 



234 1 4 Greenlawn • Cleveland. OH 44 1 22 




The DSAIM-65 from Applied Business Computer. 



single unit, the system can al- 
so be used for speech com- 
munications applications 
without a computer. Speech 
data rate is user selectable. 
Several versions are avail- 
able: a bare board for user as- 
sembly (under $20), a fully as- 
sembled and tested module 
($79), a general-purpose plug- 
in system which connects di- 
rectly to a parallel I/O port on 
most computers ($149) and a 
complete TRS-80-compatible 
plug-in version ($169). 

Mimic Electronics Co., PO 
Box 921, Acton, MA 01720. 
Reader Service number 48 1 . 



of mass storage on-line ex- 
pandable to over 1 . 1 mega- 
bytes, six-card-slot expansion 
board and a Centronics-type 
printer interface. Software in- 
cludes the ADOS disk operat- 
ing system, BASIC high-level 
language, assembler, editor 
and debug monitor. Reader 
Service number 475. 



AIM- 6 5 Development 
System 

Applied Business Computer 
Co., 707 S. State College Blvd., 
Suite G, Fullerton, CA 92631, 
has recently announced the 
AIM-65 Development System. 
Designated the DSAIM-65, 
this development system for 
the 6500 microprocessor fam- 
ily features an 80-character x 
25-line display, 32K expand- 
able to 64K RAM, dual single- 
sided double-density mini- 
floppy drives with over 280K 



S-lOO Multifunction 
Board 

System Support 1, a multi- 
function board for S-100 mi- 
crocomputers, provides sock- 
ets for 4K of EPROM or RAM. 
as well as a socket for an op- 
tional math processor, two in- 
terrupt controllers, real-time 
calendar/clock, three 16-bit 
interval timers and a full RS- 
232 serial channel with soft- 
ware-selectable baud rate. If 
micropower RAM is used in 
one of the memory sockets, it 
can also run from the same 
battery used to back up the 
clock in the event of power 
failure. Price is $395, as- 
sembled and tested. 

CompuPro, Building 725. 
Oakland Airport. CA 94614. 
Reader Service number 478. 
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CompuPro's System Support 1 
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attention 
Dealers 




Make 
Money... 

Sell 



kilobaud 



MICROCOMPUTING 



T.M. 



Selling Kilobaud MICROCOMPUTING, the most 
complete journal of microcomputing, brings the] 
computer enthusiast through your doo*\ Once he's 
in your store, you can sell him anything. 

For information on selling Kilobaud MICROCOM- 
PUTING, call 603-924-7296 and speak with Ginnie 
Boudrieau, our bulk sales manager, or write to her 
at Kilobaud Microcomputing, 80 Pine Street, Peter- 
borough, NH 03458. 

Our dealers are telling us that Kilobaud MICRO- 
COMPUTING is the hottest-selling computer 
magazine on the newsstand, so call today and join 
the ranks of dealers who make money with KM. 



kilobaud 



MICROCOMPUTING" 

80 Pine Street, Peterborough NH 03458 
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"TRS-80 is a registered trademark of TANDY CORP. 

Model 10. 4K $629. 10 

Model III. I6K $899.10 

Model III. 32K $2245.50 

Model n. 32K with I disk drive $3105.00 

Expansion Interface $269.00 

Expansion Interface I6K $403.20 *^E^^ W^^Jl 

Expansion Interface 32K $524.00 ^I^^J&ll 

I6K Memory Kit for TRS-80 or Apple $79.95 

TRS-80 & NORTH STAR ADD-ON DRIVES 

We carry California Computer Systems for 

Apple & TRS-80 J^^^^ 

CUSTOM jJJt^K CABLE 

ENCLOSURE ■■■SS 

Single drive system in custom enclosure S400.00 

Single drive system in metal enclosure $375.00 

Double drive system in custom enclosure $606.00 

MPI S275.00 

MPI. D52. dual headed $049.00 

Shugort SA400 $275.00 

Shugort SA800 $479.00 

Tondorr single sided $279.00 

Tondon. double sided $425.00 

Hozeltine 1000 $450.00 

Single tier wolnut enclosure for Shugort $ 35.00 

Double tier walnut enclosure for Shugort $ 59.00 

Atari 400 $546.49 

Atari 600 $795.00 

Hozeltine 1410 $749.00 

Centronics PI Printer (TRS-60 add on) $396.95 

Centronics 779-2 tractor (TRS-60 add on) $ 1049.95 

Tl Printer $1599.00 

Dose 2 $649.00 

Horizon 1. 32K $2290.00 

Televideo 912 $775.00 

SPECIAL! MINI FLOPPY DISKS, box of 10 (with plastic box) only 
$28.00 (without plastic box) only $26.50. Box of 10. 8" disks (in plastic 
box $30.00). Centronic 779 ribbons $ 3.50 each. 

mi ACC fPT • *«« AMtrntCAMO. VISA. MASTl » CHA*Ql 

29-02 23rd Ave., Astoria, NY. 11105 

TWX 7 1 05822 107 (212) 728-5252 

(800)221-1340 
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RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIE 



HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 

FOR THE TRS-80* Mod II 
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NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 

• Allows up to 4 Mod lis to connect to a single controller — up to 4 hard disk 
drives per controller. Users may access the same file simultaneously (first-come 
first-served) 

• Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard/Soft Disk System (HSD) software. 

• Access times 3 to 8 times faster than floppy Mixed floppy/hard disk operation 
supported 

• Compatible with your existing TRSDOS programs' All BASIC statements 
are identical 

• A single file may be as large as one disk Alternate mode allows 24-milhon 
byte record range Directory expandable to handle thousands of files 

• Includes special utilities - backup and copies. HPURGE for multiple deletions. 
HDCS directory catalog system and Hard Disk Superzap FORMAT utility 
includes options for specifying sectors/gran, platters/drive, logical disk 
size etc 

HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 

Call for multiuser pricing Dealers call for OEM pricing. 

BASIC LINK FACILITY BUNK' $25 Mod I, $50 Mod II 

Link from one BASIC program to another saving all variables' The new program 
can be smaller or larger than the original program in memory. The chained program 
may either replace the original program, or can be merged by statement number. 
The statement number where the chained program execution is to begin may be 
specified 1 (Mod I Min 32K 1-disk) 

INFINITE BASIC (Mod I Tape or Disk) $49.95 

Extends Level II BASIC with complete MATRIX functions and 50 more string 
functions Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds!! Select only functions you want to optimize memory usage. 

INFINITE BUSINESS (Requires Infinite BASIC) $29.95 

Complete printer pagination controls — auto headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy +, -, *, /. Binary search 
of sorted and unsorted arrays. Hash codes 

^ »x101 

*TRS 80 IS A REGISTERED TRADEMARK 

OF TANDY CORPORATION 
CHECK. VISA, M/C, COD. PURCHASE ORDER 
TELEPHONE ORDERS ACCEPTED (714) 637-5016 
RACET SORTS - RACET UTILITIES — RACET computes — RACET SORTS - RACE T UTILIT 
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NEW SOFTWARE 



Edited by Dennis Brisson 



Software for the TRS-80 Color Computer 
PET Educational Programs 
CP/M-Based Editor 
Heath Inventory Management System 



CP/M-Based Editor 

CP/M-based text processing 
is easy to learn with Mince, a 
full-screen editor that uses a 
mnemonic control-character 
command set, allowing all 
textual characters to be en- 
tered directly into the docu- 
ment without confusing input 
and edit modes. With over 80 
commands. Mince can edit 
more than one document to 
another and display two docu- 
ments on the screen at once. It 
features automatic paragraph 
fill and commands which deal 
with words, sentences, para- 
graphs and user-defined text 
regions, as well as lines and 
characters. Price is $125. 

Mark of the Unicorn, PO 
Box 423, Arlington, MA 
02174. Reader Service num- 
ber 468. 



CP/M-DEC 

Reformatter 

Now your Z-80- or 8080- 
based microcomputer can ex- 
change data files with DEC 



computers using the floppy 
disk as the transfer medium. 
The Reformatter diskette con- 
version program runs under 
the CP/M operating system 
and reads and writes floppy 
disks in the DEC RT-11 for- 
mat. You can transfer data 
files bidirectionally and alter 
any of the fields in the DEC 
RT-11 directory. Reformatter 
also lists the DEC directory 
and displays the unused area 
of the disk. A squeeze func- 
tion, which allows a "frag- 
mented" DEC diskette to be 
packed into a continuous data 
area, is available. Price is 
$195. 

MicroTech Exports, 467 
Hamilton Ave., Palo Alto, CA 
94301. Reader Service num- 
ber 491. 



CP/M for North Star 

North Star CP/M 2.2 is a ful- 
ly compatible version of CP/M 
for both floppy and hard disk 
systems for Horizon system 
users. This monitor control 
program for microcomputer 




c Microtech Exports 1980 



MicroTech. Exports' Reformatter allows data exchange be- 
tween Z-80 or 8080-based micros and DEC equipment. 
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system development uses 
both North Star 5-1/4-inch 
floppy and 14-inch hard disks 
for storage. It provides a gen- 
eral environment for program 
construction, storage and ed- 
iting, along with assembly 
and program checkout facili- 
ties. This new release consists 
of a single diskette which 
works with double density, 
quad capacity and hard disk 
systems, and features a 
unique sequential file access 
capability. 

North Star Computers, Inc., 
1440 Fourth St., Berkeley, CA 
94710. Reader Service num- 
ber 488. 



Newtalk 

The machine-language pro- 
grammer now has a conve- 
nient way of checking mem- 
ory contents against a printed 
program listing with the New- 
talk program for 6800 and 
6809 systems. It is a com- 
pletely relocatable utility 
which does a byte-by-byte 
memory dump of a selected 
memory area, and prints the 
output on the screen as well 
as reading it out through a 
loudspeaker. A speaker/amp, 
signal tracer or telephone 
amplifier is required to ampli- 
fy and convert the computer 
output to sound. Price for disk 
or cassette is $35. 

Star-Kits, PO Box 209, Mt. 
Kisco, NY 10549. Reader Ser- 
vice number 484. 



Heath/Zenith 
Business Software 

The Inventory Management 
system lists over 1 100 items. 



which you can add, delete, 
change and display, and 17 
fields of information for each 
item for use in small-business 
operations. Direct on-line 
sales/returns and orders/re- 
ceipts entry provide automat- 
ic on-hand and sales history 
adjustment. Status, sales his- 
tory, reorder, physical recon- 
ciliation and user-selectable 
summarization reports are 
available. It requires the 
Heath/Zenith H8/H 19 or H-89 
with HDOS operating system, 
Microsoft BASIC. 48K RAM, 
two 5-1/4-inch disk drives and 
a 132-column line printer. 
Price is $199.95. 

XtraSoft, Inc., PO Box 
91063, Louisville, KY 40291. 
Reader Service number 467. 

Apple Apartment 
Management 

The Landlord provides 
property owners and manag- 
ers with listings of apart- 
ments, residents and past res- 
idents, as well as reports on 
vacancies, lease expirations, 
intents to vacate and resident 
payments. It can handle apart- 
ment properties of up to 400 
units. Records of disburse- 
ments and other financial 
transactions are maintained 
by the system, and a monthly 
property analysis statement 
is produced. Resident charges 
and payments, as well as se- 
curity and pet deposits, re- 
turned checks and overpay- 
ments are handled by the sys- 
tem. A balance report allows 
expedient followup of delin- 
quent residents. It requires an 
Apple II with 48K RAM. two 
disk drives and either a Si- 
lentype or Centronics 779 
printer. Price is $795. 



MIN Microcomputer Soft- 
ware, Inc., 5835- A Peachtree 
Corners East. Norcross, GA 
30092. Reader Service num- 
ber 490. 



Chinese Lessons 
From Apple 

Do you have a yen to learn 
the Chinese language? In 1 1 
easy-to-use lessons you can 
master Chinese greetings, 
times, seasons, numbers, 
foods and other commonly 
used terms (200 in all). Color, 
graphics and sound are used 
in each lesson, and memory 
aids, meanings and pronunci- 
ations are presented with the 
Chinese characters. The pro- 
gram features drill and prac- 
tice under user control and 
exercises with exam scoring. 
Chinese Lessons is available 
for the Apple II 48K in Apple- 
soft with a single disk drive on 
a reversible 5-1/4-inch disk- 
ette. Price is $29.95, plus 
$ 1 .50 shipping and handling. 

Computer Translation, Inc., 
Department EMG, Box 7004 
University Station, Provo, UT 
84602. Reader Service num- 
ber 463. 



Atari Exercise 
Program 

Health-conscious computer 
owners can now stay in shape 
with the Atari Personal Fit- 
ness program. A series of 
questions and answers pro- 
vides information the com- 
puter uses to formulate a cus- 
tomized exercise program. 
The computer then displays 
an exercise figure and counts 
out the routine. At the end of 
each session, progress is re- 
corded ana charted, then re- 
vised to meet physical fitness 
goals. The program is on cas- 
sette tape, requiring a mini- 
mum of 16K RAM and an Atari 
410 Program Recorder. 

Atari Consumer Division, 
1265 Borregas Ave., PO Box 
427. Sunnyvale. CA 94086. 
Reader Service number 489. 



6502 Assembler 
Package 

HESBAL is a full-featured 
6502 assembler for your PET/ 
CBM. It leaves over 1200 
bytes free (8K PET) for your 

'Reader Service— see page 210 



use and requires one tape or 
disk drive. Features include 
label size of six characters or 
more, several pseudo-opcodes 
and over 25 error messages. 

HESEDIT is a full-screen 
editor which can be used to 
prepare source for HESBAL, 
or can be used by itself for 
maintaining data files. Fea- 
tures include repeating keys; 
editing 22 lines at a time: in- 
serting, deleting and duplicat- 
ing lines: and scrolling for- 
wards and backwards by any 
amount. Loads on old or new 
ROMs. Prices are $23.95 for 
cassette and $26.95 for disk- 
ette. 

Human Engineered Soft- 
ware, 3748 Inglewood Blvd., 
Room 11, Los Angeles, CA 
90066. Reader Service num- 
ber 492. 



Color Computer 
Software 

The following new utility 
software has been introduced 
for the TRS-80 Color Comput- 
er: 

—Renumber provides the 
ability to load a program, re- 
number it and then save it. 

— Squeeze will compress 
BASIC code to utilize mini- 
mum memory. 

— Merge allows two sepa- 
rate programs on cassette to 
be concatenated in memory 
and then saved. Cassette price 
is $19.95. 

Mint Software. 6422 Peggy 
St.. Baton Rouge, LA 70808. 
Reader Service number 494. 

—The CBUG Monitor tape 
features 19 commands and al- 
lows you to 

— examine or change mem- 
ory using a formatted hex dis- 
play 

— save areas of memory to 
cassette in binary 
— download/upload data or 
programs to a host system 
—move the video display page 
throughout RAM 
— send or receive RS-232 at 
up to 9600 baud 
—use your Color Computer as 
an intelligent peripheral for 
another computer, a color dis- 
play or a 6809 program devel- 
opment tool. Price is $29.95. 
A disassembler that runs on 
the Color Computer and al- 
lows you to generate your 
own source listing of the BA- 
SIC interpreter ROM is also 
available for $49.95. 







Pet • Atari • Apple • OSI 
Kim • Sym • AIM 

You Ought To 
rdPro Be Reading 

vrte COMPUTE! 

The 6502 Resource And 
Applications Magazine 

Here's what some of our recent 
readers say about us: 

Ontario, Canada: K 

. . . Thank you for providing us beginners in 
the field with what is an understand- 
able, usable and enjoyable magazine. 
My Pet (and I) await each issue with 

u* c bated memories! ! ! . . . 

Victoria, BC: On The 2040 

. . . My vote for best magazine of the 
decade is: COMPUTE! Keep up the , 
good work . . . \ft oVlV^ 

Akron, Ohio: ** 

...The January Issue was my first and my 
subscription order is in the mail... also I 
can't wait to see reprints of earlier 
Atari articles.ginaf/upgrade, 

Eielson AFB, Alaska: 

...My back issues of COMPUTE! are my 
best references . . . 

Taos, New Mexico: 

. . . You are a bright spot in the lack of 
data on the OSI, keep it up... 

Moose Jaw, Sask.: 

. . . Excellent magazine and getting bet- 
■ ter... Don't forget that most of us are 
not experts . . . 

Salinas, California: 

. . . The first issue of my new subscription is 
worth the one year subscription price! 

Waterford, Ohio: 

... No doubt about it COMPUTE! gets 
better with each issue. In its short 
lifetime it shows the growth and im- 
provement I would have expected it 
to require 4 or 5 years to achieve. 

Shouldn't you be reading 
COMPUTE! ? 






■p 



MP 



COMPUTE! Magazine 
P.O. Box 5406 
Greensboro, NC 27403 

(919) 275-9809 

12-lssue subscription prices: US $16; Canada $18,00 

(US funds); Surface rates, elsewhere in the world $20.00 

(US funds) 

Master Charge /Visa accepted. Sl.OO billing fee Sample issue. $2.50 
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The Micro Works, PO Box 
1110 Del Mar. CA 92014. 
Reader Service number 495. 



PET Educational 
Software 

The following educational 
software for the PET comput- 
er has recently been released 
by Teaching Tools. Micro- 
computer Services, PO Box 
12679, Research Triangle 
Park, NC 27709: 

—Addition and Subtraction 
programs suitable for grades 
one through six and for spe- 
cial education classes. Imme- 
diate feedback is given, with 
graphics reinforcing correct 
responses. You can set the 
number and level of difficulty 
of the problems, the time limit 
and the number of attempts 
allowed on each problem. 

—Letters and Numbers pro- 
gram for young children first 
learning to use the computer. 
Using large letters and num- 
bers, it tests for matching of 
one or more items, complet- 
ing sequences and filling in 
missing items. 




Standard & Poor's system for the TRS-80. 



— Match Game program 
useful for memory building 
and for putting lesson reviews 
into a game format. One to 
four players can participate in 
matching shapes and syn- 
onyms and answering math 
problems, or single players 
can play against the comput- 
er. 

Each program, which costs 
$20, requires at least 8K and 



LEARN MICROPROCESSING 
ON YOUR OWN COMPUTER! 



You Learn How To: 

# Design and code microprocessor software 

# Use logic and Bit Manipulation Techniques 

# Enter and execute programs on your own 
computer 

# Understand Microprocessor Architecture 
and Support Chips 

# Control Programmable Input/Output Ports 

# Implement Real-Time Interrupt Handling 
and Data Transfer 

# Design your own microcomputer 

You Receive: 

■ A fully tested and assembled 8085A | 
Microcomputer with 1K RAM, 1K 
EPROM and 1k PROM Memory. 
Programmable I/O, Keyboard Unit. CPU 
Card. Display and Operating System. 44 | 
pin edge connector can be configured to 
any bus structure, area on CPU Card for 
Custom wire-wrap design or user 

defined interface circuitry, completely 
expandable 

■ Complete Step-by-Step Instruction Manual 

■ Complete User s Manual with programs 
included 



8085A 

ooo«k>c« 




8085 microprocessor 
training unit $299 95 

"rated best value 
by instructors 

I 352 page 8085A Cookbook takes you 
from basic microprocessor concepts to 
actual design of an 8085A 
Microcomputer 

1 344 page 8080/8085 Software Design 
Book 1 with over 190 executable 
program examples plus detailed 
examination of all 244 Instructions and 
typical assembly language program for 
the 8080/8085 Microprocessor, 
Satisfaction Guaranteed. If not 
completely satisfied you may return the 
product within 30 days for a full refund 



^19 



FOR BANK CARD ORDERS 
CALL TOLL-FREE NUMBER: 

1 -800-426-6254 






94 




14905 NE 40th. Dept KB4 
REDMOND. WA 98052 

YES! I want to start learning Microprocessors. Please rush me: 

□ 8085AAT Microprocessor Training Unit at $299.95 plus $3.00 P & H 

□ 8085 Cookbook 21697 $12.95 D 8080/8085 Software Book 21541 $9.50 



NAME 



CARD NO 



ADDRESS 



EXP DATE 



CITY 



□ VISA 



□ MASTERCARD 



STATE 



ZIP 



SIGNATURE 



1.0, 2.0 or 4.0 ROM. Reader 
Service number 485. 



Stock Analysis 
Program 

Now you can duplicate the 
professional investment strat- 
egies used in the financial 
community with Stockpak, a 
complete stock analysis and 
portfolio management pack- 
age. Standard & Poor's sys- 
tem provides for evaluating 
and managing a stock portfo- 
lio of up to 100 securities with 
as many as 30 transactions on 
each issue. You can also ana- 
lyze 900 New York and Amer- 
ican exchange and over-the- 
counter common stocks and 
generate reports to guide in- 
vestment decisions. In addi- 
tion, you can record buy and 
sell transactions, price and div- 
idend information and stock 
splits and instantly retrieve 
this information for record 
keeping and tax purposes. It is 
designed for use with the 
Model I or III TRS-80 32K 
business computer system. 
Price is $49.95. 

Radio Shack, 1800 One Tan- 
dy Center, Fort Worth, TX 

76102. Reader Service num- 
ber 498. 



Mailing List 
Data Base System 

Now you can organize your 
mailing lists, personal ad- 
dress book functions or mail 
lists based on dates with Mail- 
list for the TRS-80 Models I, II 
and III. It uses an ISAM-based 



file system to minimize disk 
access times. A data base con- 
sists of a master file and up to 
four index files, which allows 
the primary file to be main- 
tained in sorted order by 
name, zip code and up to two 
dates. Maillist allows you to 
specify up to 30 attributes, 
which are used in record se- 
lection when generating re- 
ports or mailing labels. It sup- 
ports nine-digit zip codes and 
three-digit state codes. Prices 
are $75 for the Models I and III 
and $150 for the Model II. 

Racet Computes, 1330 N. 
Glassell, Suite M, Orange, CA 
92667. Reader Service num- 
ber 486. 



Audiophile Library 

System 

Audiophile Library System 
(ALS) is for the serious music 
lover who wants to inventory 
his large collection of records, 
tapes or cassettes on disk. 
Each selection added to the 
file is stored by record num- 
ber, tape number, title, com- 
poser, artist(s), conductor, or- 
chestra and source. A specific 
selection or all selections with 
a common attribute can be in- 
stantly retrieved and dis- 
played on the screen; it is not 
necessary to use the complete 
nomenclature of the item to 
be found. Designed for the 
TRS-80 Models I and III with 
TRSDOS, ALS is for single- 
disk or two-disk format. Price 
is $19.95, plus $1 shipping 
and handling. 

GB Associates, PO Box 
3322, Granada Hills, CA 
91344. Reader Service num- 
ber 496. 



TRS-80 Speedup 
Program 

Faster is a software speedup 
utility program for most TRS- 
80 Model I, Level II and disk 
BASIC programs. It analyzes 
executing BASIC programs, 
then displays or prints infor- 
mation that enables you to 
make a simple change (usual- 
ly just one line). Resulting ex- 
ecution times are typically re- 
duced 10-50 percent. No 
hardware modifications are 
involved. 

Prosoft. Box 839. No. Holly- 
wood, CA 91603. Reader Ser- 
vice number 493. 



220 Microcomputing, April 1981 



Storm Coming? 

How many times have your plans revolved around the weather? 
Now you can turn your TRS-80 into a weather forecaster, and stop 
getting caught in the rain!! 

CLIMATE-COMP was created by National Weather Service 
Meterologist, author and editor David Carman. 

THE WEATHER FORECASTER program will give you a short 
range forecast for your area. Enter a few simple measurements, 
easily obtained from newspapers or the U.S. Weather Service, to 
receive a short range forecast for the next six hours. 

THE WEATHER PLOT program is the result of years of carefully 
collected data. At your command are records, charts, graphs, facts 
and figures on local weather for every major city in the United 
States. Choose your area of the country and the data files will 
release a flood of information. Each city is listed with its monthly 
rainfall, monthly and yearly average temperature, average wind 
speed, snowfall, heating and cooling degree days, annual average 
sunshine, humidity and record-breaking temperatures. 

CLIMATE COMP for all the information you need 
to know what the weather has in store for you. 

Cassette based: system requires 16K, level II, 

Pkg. no. 0102R $19.95. Disk based: 

\ system requires 32K one disk drive. 



Pkg. no. 031 6RD $24.95. 
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TO ORDER: Contact 

your local Instant Software 
dealer. If these programs 
are unavailable, call toll-free 
1-800-258-5473 



*A trademark of Tandy Corporation 



Instant Software 

PETERBOROUGH, N.H. 03458 ^40 



Save money... Save energy 

Cut your fuel bills with the new 

£s commodore 

Programmable Thermostat 




^ 



EaSy tO install ... in your present 24-volt heating/ 
cooling system — in minutes — using only a screwdriver. 

EaSy tO prOQram tor up to 4 temperature 

changes each day with dual set back feature. 

EaSy tO Op6rate . . . with exclusive slide controls 
for both time and temperature. 

Features continuous LCD read-out of time, temperature, day 
of week . . . 7-day clock . . . exclusive sliding lever controls . . . 
"Day Skipper" switches . . . complete instructions. 

Commodore Thermostat — pays for itself 

in fuel savings in a year or less ! 
Qet It today . . . mtart maving tomorrow 
Circle our Reader Service # for brochure 

$129.95 includes shipping 

marketed by: 





m 



Random 

rYCCCSS, inc 



PO Box 1555 South Bend IN 46624 
Order and Information Line 




219-277-8844 



COD's accepted 
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Introducing our new disk drives for Applet computers! 



We invite you 

to compare our features: 

• Faster access 

• Quieter operation 

• Less power consumption 

• Diskette auto centering 

• Automatic eject 

• 40-Track capability 



Attention dealers, 
distributors and OEM's! 

Call us for details on our 
attractive pricing! 



Now only 

$395 



i s 
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The new A.M. Electronics disk drives for Apple™ 
computers are finished in compatible "Apple-beige," 
and are each 100% tested— ready to plug in. Order yours 
now from A.M. Electronics, "the power behind the drives!" 
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The power behind the drives® 

A.M. ELECTRONICS, INC. 

3366 Washtenaw Ave. 
Ann Arbor, Michigan 48104 
Call (313) 973-2312 



'"Apple is a trademark of Apple Computer Co 



master charg* 
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BOOK REVIEWS 



OSI Book Strikes Familiar Chord 
Getting Along with a Computer in Business 
Raising Computer Consciousness 
Intro to LoRes Graphics 



VIP, Very Important 
Programs for Ohio Scientific 

S. Roberts 

ELCOMP Publishing, Inc. 
3873L Schaefer Avenue 
Chino.CA 91710 
Softcover, $5.95 

Oh boy! Very important programs for 
Ohio Scientific computers! There should 
be lots of utilities: line renumberer, 
branch finder, variable cross-reference 
table maker, program compactor, per- 
haps a simple word processor, a fix for 
the error code display, maybe an en- 
hanced line editor. 

Well, one person's "very important" is 
another's "some useful." Not one of the 
above programs is in the book. However, 
the loss to OSI users may be a gain for 
others. All of the 45 programs are in BA- 
SIC and most are not at all limited to OSI 
machines. 

Ten of the programs are games, mostly 
of medium length (about 100 lines). Al- 
though I have not seen these particular 
games before, they follow familiar mod- 
els. 

A section called "Useful Programs" 
contains such things as a memory test 
and a hex dump. The section on personal 
utilities has short programs like "Dollar 
Converter" (to German marks) and 
"Speed vs. Gasoline Consumption." 

The longest section, and the one con- 
taining the highest-quality programs, is 
called "Useful Math Routines." Among 
them is a set of matrix programs of vari- 
ous types (for matrices up to 5 x 5 in size), 
Simpson's rule for integration, histo- 
grams and regression analysis. The long- 
est of these is a Prey-Carnivore coupled 
differential equations program, about 
150 lines long, using the Runge-Kutta 
method. 

Now, I must comment on a discovery, 
but I don't quite know how to put it. As I 
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was reading page 22, my eye caught the 
sentence "Thoughts of a BASIC state- 
ment X = USR(Y)(Z) should be jumping 
into your head about now." This distinc- 
tive idea is word-for-word out of The 
(Real) First Book of OSI, by Jim Wil- 
liams and George Dorner, or its precur- 
sor, both published by Aardvark Techni- 
cal Service. The list of addresses this sen- 
tence is embedded in seem also to be 
from the precursor, but my copy of VIP 
Programs is defective here and I can't be 
sure. 

In any case, this discovery took the 
edge off the surprise I experienced when I 
reached page 81, entitled "POKE AND 
PEEK," and found it was word-for-word 
from my own (copyrighted) book All 
About OSI BASIC in ROM, first edition, 
pages 16 and 17. If imitation is the most 
sincere form of flattery, being copied 
without proper attribution generates a 
somewhat different emotion. I am glad 
that information about the OSI complex 
is being widely distributed, but would 
hope that all concerned give proper cred- 
it to the originators for material used. 

"But," you say, "your work is protect- 
ed by copyright." Yes. For that matter so 
is VIP Programs, by Mr. Winfried 
Hofacker. All a copyright does is provide 
a license to sue. I am not at war with any- 
one; I just want to produce good and use- 
ful output and expect that reasonable re- 
wards will be returned by honest users of 
my work. 

In the same vein, the writers) of these 
programs now have a vehicle, in this 
book, that disseminates their work to po- 
tential users. Because of the scattered 
subject matter of these programs, I can- 
not recommend it at this price ($9.95) to 
any one user. But it should be stocked at 
computer stores, and browsers may find 
some programs that meet their needs 
and make the book worth the price. 

Edward H. Carlson 

Okemos, MI 



The Small Computer in Small 
Business: A Guide to 
Selection and Use 

Brian R. Smith 

The Stephen Greene Press, 1981 

143 pp., $12.50 

There are over ten million small busi- 
ness owners in the United States, and 
many of them would like to know wheth- 
er a small computer could save them 
money and, if so, how to go about getting 
one. Any book that can successfully an- 
swer these questions could sell not only a 
lot of copies, but a lot of computers as 
well. 

Brian Smith's The Small Computer in 
Small Business almost makes it. Subti- 
tled "A Guide to Selection and Use," the 
book is written not for the experienced 
business person but the computer nov- 
ice. Its nine chapters include not only an 
introduction (albeit brief) to computers, 
peripherals and software, but key points 
for judging cost effectiveness, planning 
for the computer's arrival and— should 
all else fail — doing without. 

There is also a list of probing questions 
to ask other computer owners (and even- 
tually the salespeople), along with warn- 
ing symptoms of that dread disease, com- 
puter fever. A six-page glossary, conve- 
niently keyed to boldface in the text, de- 
fines many of the common terms of com- 
puterese. 

Author Smith is a business consultant 
and, not unexpectedly, the best chapters 
in the book relate to business applica- 
tions. The 38-page discussion of pack- 
aged programs, ranging from general 
ledger through payroll to word process- 
ing, is liberally illustrated with sample 
input/output as well as with pages repro- 
duced from typical software manuals. It 
is hard to imagine a better introductory 
treatment. 

Because the author believes that any 
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LETTER QUALITY 

PRINTERS 

CE TERM I NET 1200 

• 120 char/sec print rate 

• 96 char ASCII 

• RS-232: 110, 150, 300, 
600, 1200 baud 

• Adjustable tractor: accepts up to 13" wide 
pin feed paper 

Used in good condition 

introductory Special: $795.00 

(After 4/30/81: $895.00) 



CRT TERMINALS 

LEAR SIEGLER ADM-1 

• 24 x 80 display 

• Baud rates 110-9600 

• Auxiliary printer port 

• Character or block mode transfer 

Used in good condition 

introductory special: $495.1 

(After 4/30/81: $595.00) 



REFURBISHED 
CENTRONICS PRINTERS 

730-1 (RS line printer II): $450 

306: $595 101/1 01 A: $795 

103: $995 102: $1195 

All printers & terminals shipped 
freight collect 

CHARACTER GENERATOR 

BOARDS 

Add lowercase plus additional character sets 
to your CENTRONICS printer! 

9X7 DOT MATRIX: 

• 101/101 A: $150 (includes optional set of 
your choice) 

• 779 (RS line printer I): $135 (optional set 
$15 extra) 

5X7 DOT MATRIX: 

• 779 (RS line printer I): $110 (includes 
optional set) 

• All others: $95 (optional set $15 extra) 

MC, VISA, MO, PO, Check, COD 



Digital 

Systems 

Engineering 
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12503 King's Lake Drive Reston, Virginia 22091 

(703) 620-2994 



WITH DSC'S 10% CLUB 

• YOU CAN BUY HARDWARE, SOFTWARE, 
AND SUPPLIES AT 10% ABOVE 
WHOLESALE 

• JOIN NOW: $15.00 ANNUAL 
MEMBERSHIP FEE INCLUDES $10.00 
CREDIT TOWARD FIRST PURCHASE AND 
CATALOG OF PRODUCTS 

• TERMS — PREPAYMENT, CASH, CERTIFIED CHECK, M.O., 
MC. AND VISA ADD 4%, FOB PHILA., PA. 

• WARRANTIES — ALL EQUIPMENT CARRIES 
MANUFACTURERS WARRANTY AND WILL BE SERVICED 
BY MANUFACTURER OR REPRESENTATIVE 



COMPUTERS 

Intertec - SuperBrain 32K 

SuperBrain64K 

SuperBrain QD64K 

Intertubelll 

Atari - 400 Computer 

800 Computer 

81 5 Dual Disk Drive 

Apple II + Apple II Plus- 16K 

32K 

48K 

Drives- Lobo for Apple -SVi" with controller 

VRData- 40tk1side 

80tk1 side 

40 tk 2 side 

80 tk 2 side 
8" CDC 9404B, Mod II comp. 
16K memory 

Modems - D-Cat direct connect 

Lexicon acoustic 

Radio Shack- Mod. I Expansion Interface 

Model III16K 

Model III 32Kw/2 Drives 

Color Computer 4K 

ColorComputer 16K 

PRINTERS 

Centronics -730-1 parallel 

730-3 serial 

737-1 parallel 

737-3 serial 

704-9 RS-232 serial 

Anadex-8000 

NEC-5510w/tractor 

C. Itoh Starwriter 25 cps parallel 
SUPPLIES 

Verbatim Diskettes - 5V*" MD-01 Data Life 

550-01, DD 

8" FD-34-9000-Data Life 

Nashua Diskettes -5 1 /i" (high quality) 

8"DD,FD-1D-WP 

Dysan-5%"SS-SD 
ALL BRANDS OF HARDWARE, SOFTWARE, 
SUPPLIES AND BOOKS ARE AVAILABLE. 



2375. 
2500. 
2990. 

724. 

475. 

746. 
1159. 

959. 

1049. 

1149. 

442.50 

309. 

439. 

439. 

619. 

749. 
28.95 

150. 
129.95 
246.40 

869. 
2199. 

345. 

520. 

594. 

649. 

715. 

799. 
1599. 

794. 
2490. 
1279. 

26.90/10 
37.50/10 
32.40/10 
22.95/10 
32.50/10 
24.50/5 
PERIPHERALS, 



I WANT TO JOIN NOW. 



NAME _ 
STREET 
CITY 



STATE 



ZIP 



CHARGE D MASTER CHG. □ VISA 

CARD NUMBER 

EXPIRATION DATE 




Disk Supply Co 

SUITE 439, 111 S. OLIVE ST. MEDIA, PA 19063 

(215) 461-5437 
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discussion of specific hardware is already 
obsolete on day of publication, he con- 
fines his discussion to general character- 
istics and criteria for choice. Alas, the 
naive reader is likely to emerge without 
much idea of the difference between 
IBM's System/3 and the products down 
at the local computer store (indeed, near- 
ly all the equipment pictured in the book 
is traditional mini, not microcomputer, 
gear). 

The selection of topics also is a bit odd 
in some places. It is doubtful that the 
average business person desires or needs 
to know the details of a half-adder circuit. 
Why is the language C mentioned when 
RPG, more common in the business envi- 
ronment, is not? Winchester technology, 
program security, licensing agreements, 
the limitations of BASIC as a business 
language and the usefulness of source 
code for program modification are not 
mentioned. 

Finally, the author's veneer of comput- 
er expertise wears thin at times. Defini- 
tions of byte, bus, add time and macro; 
the number of sectors on a floppy disk 
and the number of bits in 64K; and an ex- 
ample of FORTRAN code are all either 
wrong or misleading. 

Within these limitations, however, this 
book has a lot to recommend it. Com- 
bined with a subscription to Microcom- 
puting and visits to a few good computer 
stores, it could help a small business 
owner make the right choices. 

Jon Kapecki 
Rochester, NY 



Computer Consciousness: 
Surviving the Automated 80s 

H. Dominic Covvey and 
Neil Harding McAlister 
Addison-Wesley Publishing Co., 1980 
Softcover, 212 pp., $5.95 

This unpretentious little volume, part 
of Addison-Wesley' s Joy of Computing 
series, is a pleasant change of pace from 
the oh-wow intros currently stuffing the 
book stalls. 

The authors avoid the high-tech hard- 
sell approach so commonly adopted by 
today's hyper-effervescent computer fu- 
turists in favor of a more reasoned and 
cautious perspective. Rather than dis- 
cuss the boundless and fantastic poten- 
tials of the computer, they focus on its 
limitations, and thus give a much more 
realistic idea of what the computer can 
and can't do. 

The book tackles the problem of over- 
enthusiasm early. "If we think of the 
computer as the ultimate vehicle to 
transport us into the future, then we may 
blindly climb aboard this technology as 
an agent of progress without knowing 
precisely where we want it to take us," 
they warn. "If we feel that the computer 
represents the pot of gold at the end of the 



scientific rainbow, then its existence will 
soon become an end in itself, and the fo- 
cus of work that requires assistance from 
automation will shift insidiously from the 
original topics of investigation to re- 
search on the computer system itself. If 
we covet the computer as a modern phi- 
losophers' stone capable of transmuting 
base data into valuable information with- 
out human thought, then we will waste 
our time on fruitless electronic alchemy. 
If the computer is in our minds a conspic- 
uous status symbol of the scientific and 
business communities, then we will 
spend a lot of money on meaningless 
trinkets. If we view the computer as the 
ultimate toy, then in childish glee we will 
play with this technology, frittering away 
time and energy on 'gee-whiz' applica- 
tions of no real significance." 

Later in the book, the authors draw 
upon the history of technology to point 
out that we have a tendency to be overly 
optimistic. They recall the days after 
World War II when the popular press pro- 
vided us with visions of chrome-and-plas- 
tic cities in the clouds, and counsel that 
we don't make the same mistake with 
computers. 

"In system development the tendency 
of the human mind to leap in a single 
bound from lowly reality to an idealized 
concept without considering the bound- 
ary between them is a reef on which 
many a computing project has foun- 
dered," they say. 

The authors use their reflections as a 
backdrop for a clear and concise discus- 
sion of what a computer is and how it 
works. They aim their material at the 
nontechnical computer user, covering all 
of the usual ground— hardware, soft- 
ware, communications devices, pro- 
gramming languages and so on. The 
book contains no complicated schemat- 
ics, but includes a number of simple and 
informative charts and illustrations. 

One of the most helpful chapters is en- 
titled "The System in Situ," subtitled 
"Computer Systems in the Human Envi- 
ronment." Here the authors take the 
reader step-by-step through the process 
of setting up a computer system, again 
emphasizing a thorough understanding 
of a computer's real abilities. 

"It is not easy to implement any worth- 
while computer system," they caution. 
"A rapid and painless transition may 
mean only that the computer system be- 
ing introduced is so unimportant that it 
has no discernible effect on its environ- 
ment." 

Seasoned computerists won't have 
much use for this book, but it is worth the 
time of anyone who is thinking about get- 
ting a computer, or who would like to 
take the first steps toward computer liter- 
acy. It would make an excellent high 
school or college text for any number of 
nontechnical sociology, science and 
communications classes. 

The computer world could use a few 








Computer 
Consc iou sness 

SURVIVING THE AUTOMATED 80s 

H DOMINIC COVVEY • NEIL HARDING McALISTER 




more books written by people who aren't 
awed by the wonder of it all. Computer 
Consciousness is an excellent model. 

Eric Maloney 
Microcomputing staff 



Introduction to 

Low Resolution Graphics 

Nat Wadsworth 

Scelbi Computer Consulting, Inc. 
Elmwood. CT, 1979 
Paperback, 77 pp., $9.95 

Many microcomputers have low-reso- 
lution graphics. Yet, their owners don't 
know how to use this ability, or even that 
it exists. For these people, this book is a 
clear, concise and lively introduction. 

Wadsworth starts with the fundamen- 
tals. Using a hypothetical 16 x 16 display 
matrix, he shows how the display is di- 
vided into tiny squares (pixels), which 
can be illuminated and turned off inde- 
pendently by a program. He then ex- 
plains how Cartesian coordinates can be 
manipulated and used with graphics dis- 
plays. Finally, he devotes chapters to cre- 
ating simple shapes, drawing a line be- 
tween any two points, and making the 
computer display what the computerist 
wants it to. 

The book explains, in detail, how to 
control the graphics on the Apple, 
TRS-80 and PET using BASIC. Wads- 
worth initially supplies program listings 
for all three computers, later including 
only Apple listings along with a brief ex- 
planation of how they can be modified for 
the other two systems. 

Chapter five, ,4 A Graphics Library," in- 
cludes a program that draws a winking, 
smiling, pointing animated clown. Wads- 
worth shows how to add sound, so that 
the clown beeps and buzzes as it winks 
and opens it mouth. In another example, 
a series of subroutines draws the individ- 
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ual cards in a deck. These subroutines, in 
combination with some of the BASIC 
card games now available, would make 
excellent game programs. 

The book includes, as its final sample 
program, an animated football game, 
similar to Mattel's handheld one. The 
players are shown as stick figures instead 
of as blinking lights. They run, have au- 
dible footsteps, open their mouths and 
growl, and are squashed when tackled. 
Wadsworth provides the complete pro- 
gram listing for the Apple, and several ta- 
bles to help TRS-80 and PET owners 
modify it. If you don't want to work out 
the modifications, you can send in a cou- 
pon for the TRS-80 and PET listings. You 
can also get an Apple program to draw 
the colorful windmill scene on the book's 
cover. 

My primary criticism of the book con- 
cerns the lack of modified ready-to-run 
program listings for the PET and TRS-80. 
Since the book is an introduction, why is 
the reader expected to be able to modify a 
program he might not understand? 

TRS-80 owners need make only minor 
modifications. But the commands for 
controlling graphics on the PET are very 
different. In addition, if you use the meth- 
od explained here (using each character 
cell as one pixel), the resolution of the 
PET is only 40x25, compared to 128 x 
48 for the TRS-80 and 40 x 40 for the Ap- 
ple. Wadsworth could have used PET's 
block graphics set, in which each charac- 
ter cell is divisible into four individually 
controllable blocks, to increase its resolu- 
tion to 80 x 50. 

Perhaps a program to do this would 
have been beyond the scope of the book. 
Nevertheless, the lack of program listings 
for PETs makes the book much less use- 
ful for PET owners. 

My second complaint involves the price 
—$9.95. Although the book is 77 pages 
long, much of this is taken up by wide 
margins and large diagrams. 

But when all is said and done. Intro- 
duction to Low Resolution Graphics is 
an excellent work. I recommend it to any- 
one who wants to fully use the graphics 
abilities of his microcomputer. 

Gary Sabot 
Roslyn, NY 



wife's parking ticket. He takes on a new 
identity: Craig Hemsworth, the Comput- 
er Bandit. No system anywhere can 
match this electronic Robin Hood. Eddie 
plays with the FBI, IRS and American Ex- 
press files, striking blows for both Eddie 
and the masses. Even staunch politicians 
find their private funds fiddled with. 

Life is now anything but boring for Ed- 
die, in his van equipped with a portable 
computer terminal, a blue box and a CB 
radio. Meanwhile, FBI agent Francis Kel- 
ly becomes more perplexed at the grow- 
ing number of UCIs (unexplained com- 
puter incidents). It couldn't be Eddie— 
the computer says he is dead. 

The Programmer will provide you with 
some delightful hours of reading. But 
sorry— it's not a how-to book. 

Douglas Jones 
North East, PA 



The Programmer 

A Novel by Bruce Jackson 
Doubleday & Company, Inc. 
Garden City, NY 
Hardcover, 281 pp., $8.95 

Eddie Argo works as a computer pro- 
grammer for the city of Buffalo. Eddie's 
ho-hum job is only matched by his ho- 
hum life with a ho-hum wife. 

Then his credit rating gets marred by a 
computer error at a large department 
store. Eddie decides it's time to fight 
oversight with program might. 

He begins with a computer fix of his 
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(continued from page 226) 

just complaints. Maybe it's because once 
users put forth the tremendous mental 
effort required to get the hang of things, 
they feel complacent and satisfied. They 
no longer have the aggravation driving 
them into actually writing a letter to the 
editor. An article is still more difficult to 
hurdle. 

Barry David Brown 

President 

The Datak Corporation 

Sparks, NV 



ASCII 

KSR 

TERMINALS 




$1600 



PERKIN-ELMER CAROUSELS: 132 column commercial quality word pro- 
cessing terminals complete with keyboard Microprocessor controlled, 
internal buffer, full ASCII. RS-232 and 20 ma. nationwide maintenance Fully 
described in 6 pages of specs, call or write for copy From $1600 FOB 




4027, 2104, 4096 



INTERSIL 4K»1 DYNAMIC RAM: 300ns ceramic low 

power P/N 7005-12. equiv to 4027 2104 4096 Priced at 

1/3 the usual hobby price Large OEM overstock results >n giveaway price 

New chips, satisfaction guaranteed Sold only in original sleeves of 24. $18 per 

sleeve, incl UPS Full specs with order or on request 



6 OUTPUT POWER SUPPLY 
FLOPPY, EPROM, CPU ETC. 



BRAND NEW NORTH: «3676 sealed boxes Orig used in NCR portable 
terminals 5V/3A. 24V 1 2A. 16V/2 6A (all ad|ustable. w/OV prot & curr 
limiting) 12V0 1A -24V/0 3A (both w/OV prot). -12V/0 1A ladj ) Fully 
regulated conservative linear design, partially end w/schts assy dwgs & 
theory/service docs 3 5x5 5x14" 115VAC Runs an 8 floppy or drop the 16V 
to 12V and run 2-3 mimtloppies Guaranteed $35 ea ♦ 12 lbs UPS 

Write/call for info on other surplus bargains Terminals, printers, power 
supplies, memory chips core boards etc 

TERMS: UPS COD Visa Master Charge on approval COD t $2. cards • 4% 
NJ add sales tax Everything guaranteed working to specs Immediate 
shipment or immediate refund 

ELECTRAVALUE INDUSTRIAL 

PO BOX 157-K f'/} Phone orders 

MORRIS PLAINS. NJ 07950 C~YtT^ afB we,come 

201/267-1117 
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TAR HEEL SOFTWARE SYSTEMS 

"Affordable Software for Small Business" 
PROUD I. Y ANNOUNCES 
REAL ESTATE BOOKKEEPING SYSTEM 
a disk-based fully-integrated system including 
cash journal, general journal, tenant ledger, 
landlord ledger, monthly landlord statements, 
balance sheet, P & L statement by profit 
centers, and more, all for $150 postpaid. 
(North Carolina orders add 4<# sales tax.) 
Free continuing update service included. 
Minimum hardware: TRS-80 Model I, 32K, 
2 disk drives, line printer. Versions for 
TRS-80 Model II and III, Apple II and 
Commodore 2001 Series coming soon. Watch 
for announcement of other small business 
applications software in the months to come. 
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TAR HEEL SOFTWARE 
SYSTEMS, INC. 

536 S I F.XINC. ION AVt P O BOX 140 
BURMNC.ION. NORTH ( AROl INA ^721*= 
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Satisfied Customers 

From my own experience things are 
not quite as bad as you would have your 
readers believe ("Word Processor Woes," 
p. 7, November 1980). Aspen Computer 
Service, Inc., is a service bureau which 
began business in 1974 with a Burroughs 
L8400 minicomputer. In 1977, in addi- 
tion to our service bureau work, we be- 
came a dealer for The Digital Group 
(which went out of business in 1979). We 
now use four 50K Digital Group comput- 
ers with dual single-sided, single-density 
disk drives, and two 300 LPM model 40, 
Teletype printers. 

We are currently billing about $6000- 
$9000 a month in services and are not 
selling any hardware. We employ two 
full-time computer operators, and one 
part-time. We have written our own soft- 
ware with which we are very satisfied. 

Our initial programs were written in 
Administrative Systems, Inc., OPUS II, 
which is a block structured extended BA- 
SIC. The object programs are semi-com- 
piled. We are now writing our programs 
in Pascal (Michael Lehmans: Pascal/MT), 
which is compiled. We are very im- 
pressed with the operating speed. As a 
basis of comparison, the sorting of 1000 
128-character records under OPUS II 
takes about 75 minutes; under Pascal 
about two minutes. The printing of a pay- 
roll check under OPUS II (with all the 
reading, calculating, updating and writ- 
ing) takes about 20 seconds; under Pas- 
cal about five seconds. We are in the pro- 
cess of rewriting all our systems in Pascal. 
Comparing our Burroughs L8400 to 
our DG systems, we have found that the 
latter outperforms Burroughs in pro- 
gramming ease, printer speed, price and 
maintenance cost. 

So here you have a business using mi- 
crocomputers successfully and happily! 

Don A. Voltmer 

President 

Aspen Computer Service, Inc. 

Aspen, CO 
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PERSPECTIVES 

Some Like It Not 
Some Like It a Lot 



Three Views 

On Word 

Processing 



Paradoxical Processing 

Your comments about word process- 
ing in the November issue ("Word Pro- 
cessor Woes," p. 7) touched one of my 
nerves, resulting in these comments. 
Several months ago my office took deliv- 
ery of an NBI 3000 Word Processing Sys- 
tem. This electronic phenomenon has 
produced more paradoxes than I possibly 
could have foreseen. For example: 

The system produces documents of 
unbelievable quality, mostly due, how- 
ever, to the excellent Diablo printer. 

The turn-around time for a normal two- 
page proposal letter, from dictation to 
final document, has not decreased, but 
rather has almost doubled. 

Both my secretary and I appreciate the 
freedom associated with the easy editing 
and correction capabilities, which has re- 
sulted in more relaxed and productive 
dictation and transcription sessions. 

The operator's guide is well written, 
and my secretary was able to become 
quite proficient on the system in a short 
time. But the guide serves more as a 
training guide, rather than a reference 
manual. Consequently, finding how to do 
something that isn't done very often is 
difficult and time consuming. 

Every letter now goes through a 
"draft" stage, whereas many letters used 
to get typed only once, and then signed 
and mailed. 

Many difficult typewriter functions, 
such as centering, lining up columns of 
numbers, aligning decimal points, print- 
ing equations and producing outlines, 
have been simplified to a few keystrokes 
on the word processor. This, however, is 
offset by the fact that many easy type- 
writer functions, such as the "hanging 
indents," have become more complicat- 
ed or time consuming. 

My secretary likes the idea of using a 
word processor, but has found that it 
doesn't replace a typewriter, which is still 
needed for many pre-printed forms or I 
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short notes. 

The confounded machine picks the ab- 
solutely worst times to fail. It always hap- 
pens at 3 pm as the almost-final draft of a 
12-page document (that must be mailed 
today) is being printed. 

The machine, as with most word pro- 
cessors on the market today, is too large 
to fit on the typewriter table of my secre- 
tary's desk. We had to get a special type- 
writer desk extension built. 

We have used the word processing sys- 
tem to put together a rather professional- 
looking newsletter, as well as to do some 
mass mailings with personalized letters. 
In both of these applications, the system 
has greatly simplified the task. 

While the list could go on, I think it suf- 
ficiently expresses my frustrations. I am 
pleased with the professional quality that 
word processing lends to my correspon- 
dence and documents. I like the flexibili- 
ty that word processing offers. I think the 
per-station costs are too high, but these 
will come down sharply over the next 
couple of years. I have a difficult time ac- 
cepting the fact that while some tasks be- 
came easier, many other, more often 
used tasks became more cumbersome. 
But, no matter how well the letter is 
printed, regardless of the technology 
used to produce the document, in spite of 
the time and effort invested, the Post Of- 
fice will still manage to lose it, mis-deliver 
it or destroy it! 

Roland K. Smith 

Dat apoint Eastern Region 

Sales Manager 

Cleveland, OH 



Satisfaction Supreme 

In light of your less than satisfactory 
experiences with word processing 
("Word Processor Woes," p. 7, November 
1980), I thought I'd answer your feed- 
back request and give you the benefit of 
hearing from one who is supremely satis- 
fied with the system he bought. 

I purchased an Alpha Micro AM- 1031 
computer system with a Qume KSR print- 
er and a Micro-term MIME-2A CRT. I 
forked over about 2 1 kilobucks, which is 
a bit more than the average hobbyist can 
handle. The main lump in my cost is the 
Control Data 9427H 'Hawk'' hard disk 
cartridge drive. A serious hobbyist could 
buy a moderately priced AM- 100 CPU 
system with all of the available AM lan- 
guages and utility programs, but hooked 
up to a floppy or Winchester storage unit, 
an Anadex or Paper Tiger and a Soroc 
IQ-120. This system should come in un- 
der $1 OK. 

It took me about two intensive and 
sometimes heartbreaking days to learn 
the rudiments of VUE. Alpha Micro's text 
editor program, and I was then on my 
way. I've come a long way since then and 
am now completely at home with the sys- 
tem. 

The only thing that I found painful 
about the AM system was that their man- 
uals all assumed that you knew quite a 
bit about computers and the operating 
characteristics of large (IBM. DEC) com- 
puting systems. The AM is, I later found 
out, set up just like those big-boy main- 
frame systems. If you have had a thor- 
ough grounding in big system operation, 
you'll have no problem adjusting to the 
Alpha Micro system. The only equip- 
ment failure I had was a 7805 regulator 
and two switching regulator transistors 
in my QUME printer. 

You've mentioned that you get very 
few letters or articles from satisfied users, 

(continued on page 225) 
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Apparat introduces eleven powerful and 
economical add-ons for your Apple system. 
Hardware and Software to increase your 
capabilities: 

THE EXTENDER— Extends Applesoft™ by 
adding these functions: 

• Print Using • Auto Line numbering 

• Decimal/ Hex Conversion* High Resolution 
Screen Color Indication • Single Color Screen 
fill and much more... 

HANDY DISK — Utility programs and device 
handlers for the APEX operating system — A 
powerful alternative to Apple DOS. 

XPLO — A Block Structured — Pascal type 
high level language operating under APEX — 
Mow with floating point arithmetic. 

ASAP — Apparat's Scientific Arithmetic 
Processor Board — Paster execution of 
scientific functions. 

CLOCK/CALENDAR/APPOINTliENT 
SCHEDULER — Provides time and date which 
can be read by the Apple or automatically 
DMA'd to the video screen. Also maintains up 
to one hundred times and dates for use in 
maintaining an appointment calendar. 








PROM BLASTER— Programs all IK to 
4K PROMS of 25XX of 27XX single or multi- 
voltage types — With all personality modules 
and read/write software. 

APPLE ADD-ON FLOPPY DISK DRIVES— 

Using the highly reliable TANDOM disk drives 
— Provides greater capacity in 40 and 80 
track single or dual sided versions. Includes 
software to integrate this greater capacity to 
the Apple DOS's. 

WINCHESTER MICRO DISK— 5 to 10 

megabyte capacity optional tape backup. 
Software to integrate this greater capacity to 
the Apple DOS's. 

PASCAL GENERAL LEDGER— Menu driven 
general ledger program based on the Osborne 
System. Customized utility for a true turn-key 
general ledger system. (This is the system 
we use!) 
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SALES AND INVENTORY SYSTEM— 

Inventory, sales and invoicing package. 
Particularly advantageous in a manufactur- 
ing environment. 

APEX — The operating system for the Apple II 
— Total control of your Apple — fast program 
loading and execution — Flexibility — 
Efficiency. Once you've tried APEX you can 
never go back to any other Apple DOS. 

If you're going to upgrade your system, call 
us about our eleven new Apple Products, or 
our complete line of add-ons for the Apple. 
You'll find our products innovative and our 
prices hard to beat. Dealer inquiries 
welcome. For more information on Apparat's 
new products, send $1.00 (refundable on your 
First order) for our 1981 catalog, or call us at 
(303) 741-1778. 

To order any product, call us toll-free 
(except Alaska, Colorado and Hawaii) at 



800-525-7674. 




Apparat, Inc. 
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4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778 

See April's 80 Microcomputing for our complete 1981 catalog. 



Two words 

define Ohio Scientific 
small business computers 

Cost effective. 

There is no need to spend an exorbitant amount 

on the computer you need today Or expanding it later. 

One of these systems, carried by 350 dealers nationwide, 

will suit you today and tomorrow. 




Word processing, plus. 

Plus is the operative word. You can 
pay $14,000 for a system, and just 
get word processing capability This 
system, at half the cost, provides 
accounting and information manage- 
ment functions as well. Here's what 
Ohio Scientific brings you: 

• C2-OEM Computer with full 
business configuration standard, in 
a table-top work station 

• 48K byte capacity 

• Dual 8" floppy disk drives 

• CRT Terminal with upper and lower 
case 

• 55 character per second 
Spinwriter® printer 

• WP-2 Software. Word processing 
which includes disk based text 
files, complete editing ability, global 
change and edit commands, inden- 
tation, hyphenation, justification 
and proportional spacing. 

UNDER $7,000 



Large-capacity accounting. 

This Ohio Scientific system will easily 
handle all the records of a $10 million 
company Its 23 million byte hard 
disk stores a full year's records. 
Information most other systems 
would have to store on dozens of 
floppy disks. Accounts receivable, 
Accounts payable, C/R, C/D, 
General Ledger, P&L, Inventory, 
Payroll Order Entry ... the works! 

• C3-C computer with 52K static 
RAM, 3-processor ultra-fast CPU, 
dual 8" floppies, 23 Mbyte hard 
disk, directly expandable to 
timesharing 

• CRT Terminal 

• 120 line per minute printer 

• Hard disk manager 

• Complete business accounting 
software 

UNDER $16,000 



For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 
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1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • [21 6] 831 -5600 



A 4-user timeshare system. 

This multi-programming, timeshare 
system offers complete information 
Management and Accounting 
functions. Its 74-million bytes of on- 
line, hard disk storage can handle all 
the inventory, purchasing, account- 
ing and sales information needed by 
a medium-sized business. This Ohio 
Scientific system is a truly cost 
effective way to computerize your 
operations. And includes: 

• C3-B computer with 52K static 
RAM, 3 processors, to handle 
virtually any program language, 
and ultra-fast CPU 

• 74 Mbyte hard disk 

• Dual 8" floppies 

• Four CRT Terminals 

• 120 line per minute printer 

• Data Base Manager, full 
accounting functions, inventory 
control, purchasing, personnel and 
payroll records 

UNDER $25,000 
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All Ohio Scientific small business computers can be networked to virtually unlimited capacity. 



